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ore than 50 percent of new contractors fail in

the first five years of operation. This paper

addresses the characteristics distinguishing suc-

cessful firms from those less fortunate in an
effort to improve instructional competencies and better prepare
students for careers in construction.

To accomplish this objective, bench marking data from the
Construction Financial Management Association (CFMA) and
the Fails Management Institute (FMI) have been complemented
by input from construction industry experts to identify key finan-
cial competencies related to contractor success. A case-study proj-
ect was then developed to provide delivery and reinforcement of
key competencies in business start-up, project financing and con-
struction business operation.

Next, an outcome assessment survey was administered to con-
struction financing students to evaluate key competency levels
obtained. To test the relative success of the case-study project,
course evaluations for three consecutive semesters prior (2000-
2002) and four semesters following (2003-2004) project imple-
mentation were compared. Outcome assessments found that stu-
dents acquired significant competencies and skill sets identified as
critical by construction industry experts as well as CFMA and
FMI. Course satisfaction improved nearly 30 percent when com-
pared to evaluations prior to implementation of the case-study
project.

Accounting and other cost control functions are among the
most neglected business operations in contracting firms [7]. Many
business owners have little financial background and fail to real-
ize the importance of trade credit, accounts aging and cash-flow.
In spite of overwhelming evidence that suggests financial misfea-
sance is responsible for the vast majority of business failures, many
construction education programs have three or fewer credit hours
of upper division study in this area. One-third or less of the con-
centration is usually given to structures, project management and
MEP coursework. In fact, many schools opt to defer finance
instruction to general business education programs. As a result,
many graduates receive added education in entry-level estimating,
scheduling and field supervision, but lack the basic financial com-
petencies needed to lead construction organizations as future

‘ executives and business owners.

FINANCIAL FAILURES

Since 1987, the U.S. construction industry has generated
some $6 trillion in sales, accounting for 4 to 5 percent of the U.S.
gross domestic product each year [8]. Yet, in spite of being the
nation's largest industry and largest source of employment, more
than 50 percent of new contractors fail in the first five years of
operation, most of these in the first two [7]. These "upstarts" usu-
ally have good field knowledge but have litlle knowledge of the
business and financial environment.

New contractors often underbid in an effort to break into the
market, use "rule of thumb" markups instead of carefully calcu-
lated pricing that allows them to generate sustainable profit or are
unaware of their "break-even" point, leaving them with insuffi-
cient volume and subsequent gross profit to cover fixed over-heads
[7]. Those that are able to formulate a competitive and profitable
pricing strategy may still fall prey to the "capitalization trap,”
where working capital and line of credit are insufficient to meet
current liabilities and complete what otherwise would have been
a profitable job [5]. Over capitalization, or the under utilization
of favorable credit terms and debt leverage strands limited cash-
flow and reduces return-on-investment [5]. Other pitfalls include
an inadequate understanding of the time value of money, allow-
ing the contractor to make poor investment and financing deci-
sions.

COMPETITIVE PRESSURES

The costly and adversarial notion of "checks and balances"
between owners and contractors under traditional design-bid-
build has since given way to new delivery methods focused on
accountability, value and client retention [4]. Invited bid, CM
and design-build have emerged as effective alternatives for a new
age of owners more interested in the timely delivery of an income
generating asset than a low budget building. Realizing limits to
traditional sum, scope and schedule management, many contrac-
tors are turning to turnkey services to differentiate themselves
from the competition. By 2015 more than 55 percent of all con-
tracts let will be full service design-build, more than hard bid and
CM atrisk delivery methods combined [4]. This trend shows that
owners will increasingly turn to the contractor to provide among

DEV.02.1

Reproduced with permission of the:copyright:owner. Further reproduction prohibited without permissionyyapnw.manaraa.com



2005 AACE International Transactions

other turnkey services, pre-construction site selection and negoti-
ation, income capitalization and project feasibility, design and
finance packaging. Still many other contractors will continue to
test the speculative market where mastery of construction financ-
ing skills is essential.

GOVERNMENT REGULATION

States that have professional licensure understand that the
individuals responsible for a construction should have minimum
competencies, bonding and financial standing to protect the pub-
lic from economic loss. Although human health and safety
remains the most obvious priority, an often overlooked objective
of licensure is ensuring financial responsibility. When a contrac-
tor fails, the cascading economic impact to the owner, subcon-
tractors, suppliers, creditors and their employees can be cata-
strophic. Financial malfeasance in construction often costs the
taxpayer in terms of unemployment compensation and bankrupt-
cy protection as well as reduced tax revenue from loss of produc-
tivity, reduced purchase power and damaged consumer confi-

dence [3].

STEPS TO SUCCESSFUL CURRICULA
DEVELOPMENT

Industry Output

The Building Construction Executive Advisory Committee
(EAC), a nationwide cross-section of general contractors, con-
struction managers and subcontractors, are invited to the
University of Florida each semester to participate in a program
review of estimating, structures, management, MEP, computers
and technology courses. A focus group review of the undergradu-
ate Construction Financing course conducted in August 2002
identified key financial competencies needed of construction pro-
gram graduates, from entry-level positions to executive manage-
ment and business ownership. Finance related issues industry par-
ticipants felt had the greatest impact on the bottom-line or were
largely neglected during their educational experience included:

* Construction loan agreement, lien subordination, retainage,
material changes in contract.

*  Pro forma, financial ratios, and progress billings; importance

in securing line of credit, project financing and bonding

capacity.

Labor burdens such as Worker's Compensation rates, modi-

fiers, classifications, frequency and severity issues and how

they impact cost to the contractor.

*  Professional licensure and finance-related examination con-

tent.

"Best in class" financial bench marking and comparative

analysis.

Project Simulation

Using industry recommendations and Construction
Financial Management Association (CFMA) and the Fails
Management Institute (FMI) bench marking criteria, kéy compe-

tencies for successful financial management and business opera-
tion were identified. A semester project was developed as an
instructional medium and as a cumulative case study of key com-
petencies learned in project financing and business start-up and
operation with the goal of developing a successful project financ-
ing package as well as company pro forma and business plan.

At the beginning of the semester students were randomly
placed into groups of four to five students each. Student groups
were then assigned a semester project where they would assume
the identity of a design-build firm that had selected a site for spec-
ulative development. The goal of the project was for each group
to develop a successful construction loan application from cumu-
lative lectures and assignments that would embody the key finan-
cial competencies identified by industry.

Part I: Construction Project Financing (weeks 1.7)--
Groups were provided design-development drawings complete
with site plan, elevations, floor plans, sections and details within
the first week of the semester. Groups were then instructed to
develop a preliminary project plan to include the use designation
of the space to be built (office, retail, medical, mixed-use, etc.)
and a rationale for how the project would be successful based on
economic growth trends, low vacancy ratio, favorable absorption
rates and pre-lease contracts. Students were then asked to deter-
mine land acquisition costs using available market data from
select areas of the US where they planned to build. Students were
also asked to provide a detailed construction estimate on take-off
items they planned to self-perform and work to be let to subcon-
tracts. Since construction documents were approximately 75 per-
cent permit-ready, students were given some flexibility to "build-
out" the shell space to accommodate their use designation and
adjust their estimates and lease rates accordingly.

Next, groups were instructed to develop a project budget
using income capitalization. Project estimates that exceeded the
project budget were adjusted accordingly through various combi-
nations of scope reduction, value-engineering and lease rate
adjustments. Groups were then asked to prepare a construction
schedule and a schedule of values showing planned monthly
cash-flow requirements for land acquisition, design and construc-
tion. Given specific information on financing rates, term and
loan-to-value (LTV) ratio, students determined how much of the
project could be financed and the amount of debt service on the
construction financing. Groups then determined the equity
investment required of their "company" including closing costs,
points, interest carry and the net effective interest rate of the
financing. With all major sources of project income and expense
identified, students were able to assemble a project feasibility
analysis that would compare the project return-on-investment to
the student's minimal attractive rate of return (MARR). This was
defined as the weighted-average cost of capital (WACC) adjusted
for risk, inflation and spread. Specifically, students were asked to
determine project net operating income (NOI), after-tax cash flow
(ATCF), and after-tax equity reversion (ATER) for a 20-year hold-
ing period. Projects failing to meet the MARR or the lender spec-
ified debtservice coverage ratio (DSCR) would be rejected.

Part 1I: Construction Business Organization and
Operation - (weeks 8-14)—The Associations of Builder's and
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Table 1—Results of simulated State of Florida general contractor licensing exam, business and financial management section,

2002-2004.
Semester n Pass Fail Average Score
Fall 2002 58 56 (97%) 2 (3%) 87%
Spring 2003 53 53 (100%) 0 (0%) 92%
Fali 2003 70 64 (91%) 6 (9%) 84%
Spring 2004 50 48 (96%) 2 (4%) 89%
Fall 2004 61 61 (100%) 0 (0%) 89%
TOTAL 292 282 (97%) 10 (3%) 88%
Note: Passing score > 70%

Contractor's Institute (ABCI) manual titled "The Contractor's
Guide to Construction Management” was adopted to lead stu-
dents through the construction business organization and opera-
tion phase of the course. Students were provided instruction on
the basics of business start-up and organization followed by the
development of a balance sheet and general ledger for recogniz-
ing start-up capital, asset acquisition and financing of start-up
assets. Together with general and administrative over-heads,
groups were asked to formulate an operating budget identifying
their break-even point and profit-maximizing sales volume.
Students were then given a series of assignments simulating job
income, bad debts, equipment purchases, inventory, in-house pay-
roll and subcontractor payments. Specifically, students learned
percentage of completion accounting and methods for calculat-
ing progress billings. Students also studied worker's compensa-
tion, payroll taxes and many other labor burdens used to calculate
job markups. Students were responsible for tracking all income
and expenses within accounts receivable, accounts payable, pay-
roll, equipment and inventory ledgers as well as their group gen-
eral ledger. This enabled students able to see how cash flows and
cash commitments changed their financial position and prof-
itability on their income statements. Students were then asked to
calculate and analyze various liquidity, profitability, capital struc-
ture, activity and capital turnover ratios from their group pro
forma to determine their bonding capacity and financial position.
Specifically, students were asked to compare their capitalization,
fixed asset investment, net profit margin (NPM), return on invest-
ment (ROI), leverage, and aging to actual construction firms con-
sidered "based in class" by CFMA's 2003 Annual Construction
Industry Financial Survey.

Part I1I: Commercial Loan Application Package (weeks 15-
16)—Following business organization and operation, groups were
instructed to prepare a business plan that would include fictitious
narratives of the "company's” history and purpose, goals and strate-
gies, marketing plan, organizational plan and financial plan.
Students understood that the success or failure of the loan appli-
cation would depend as much on the financial strength of the
company as the project and that the business plan and pro forma
should communicate the character, capital and capacity of the
company to successfully complete the project and service the
debt. The final task in the project case study was the preparation

of the loan application which consisted of an actual construction
loan agreement from a commercial lender. As is typical, the appli-
cation consisted of three parts; a general product overview, an
application and a loan covenant. Students were introduced to the
content of each, although special emphasis was drawn to the loan
covenant which included the terms and conditions of the loan
commitment. Specifically, attention was placed on contract lan-
guage that could either constitute a material breach or potentially
place the contractor at unnecessary risk, such as prepayment
penalty, lien subordination, securities, retainage, indemnification,
material changes and contract assignment.

"To encourage active participation among group members, all
of the project tasks were first issued as individual student assign-
ments. As an added incentive, students were advised at the begin-
ning of the semester that self and group member evaluations
would be used as a basis for project grading, which in addition to
individual assignments, would constitute 40 percent of their final
course grade.

Part IV: Final Examination-—Students were also tested on
four-week intervals to validate progressive learning. The final
examination consisted of a two-hour, 100 question open-book test
patterned after the Business and Financial Administrative section
of the State of Florida General Contractor licensing exam. Results
of the "licensing” examination (table 1) show significant pass
rates, although comparisons cannot be drawn to pre-teaching
methods improvement since the examination itself was adopted as
part of the project implementation process.

OUTCOME ASSESSMENT

A knowledge assessment survey was administered to students
enrolled in the Construction Financing course at the beginning
of each semester starting in Spring 2004 and again at the end of
the semester to assess cumulative skills obtained. Questions were
developed from key competency topics identified from industry
input and subsequently adopted into the construction financing
curricula using the project case study (table 2). Respondents were
asked to assign a value of 1, 2 or 3 to a total of 10 questions if they
1 —could not answer a given question, 2—could partially answer
a given question or 3—could completely answer a given question.
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Table 2--Knowledge assessment survey topics.

Question  Key Competencies Surveyed
i Weighted average cost of capital (WACC), net present value (NPV), internal rate of retum (IRR)
2 Loan to value {(LTV) ratio, income capitalization
3 Effective interest, compensating balances, commitment fees, points
4 Schedule of values, draw schedule, interest carry, interest reserve
5 Pro forma, general journal and ledgers, financial ratios, bonding capacity, credit rating
6 Cash and accrual accounting, income recognition
7 Cash flow and working capital
8 Price, volume and profit, fixed and variable costs, break-even point
9 Burdened labor, bid preparation, mark-ups
10 Depreciation and equipment

Table 3--Results of incoming knowledge assessment survey, 2004.

Question i 2 3 4 5 6 7 8 9 10 Average
Spring 2004
Mode 1 1 ] H i 1 1 i i 2 1.10
Mean LIl LIS 133 IS2 L 1.57 139 L1l 1.17 1.93 1.34
Fall 2004
Mean i 1 1 1 i 1 1 1 2 1.1
Mode 107 107 126 (39 123 138 L4 102 1.14 1.61 1.23
TOTAL 109 411 L300 Ld46 117 146 127 107 116 1.7 1.29
Table 4--Results of outcome knowledge assessment survey, 2004.
Question 1 2 3 4 5 6 7 8 9 10 Average
Spring 2004
Mode 3 3 3 3 2 2 2 3 3 3 2.70
Mean T 236 236 267 267 231 233 233 228 2.11 2.61 2.42
Fall 2004
Mode 2 2 3 3 2 3 2 1 2 3 2.30
Mean 228 2306 277 263 221 267 207 149 1.70 2.53 227
TOTAL 242° 233 272 265 226 250 252 1.89 1.91 2:57 235

The objective of the assessment survey was to determine the level
of student knowledge entering the course and improvements, if
any, in student knowledge once completing the course. In addi-
tion, lower relative outcome scores in specific areas of instruction
would provide focus for continued curricula development.

Results of the student outcome assessment survey showed on
average, students entering the course were largely unable (68.3
percent) or to a limited extent, partially able (29.6 percent), to
answer questions related to financial competencies identified as
key by construction industry experts and literature sources (table
3). Students exiting the course were either completely able (51.1
percent) or partially able (40.0 percent) to answer questions relat-
ed to key financial competencies (table 4).

Based on an average entrance skill level of 1.29 out of 3.00
points possible, survey results showed an average increase of skills
attainment of 1.06 points or an average exit skill level of 2.35. As

a result, student knowledge of financial competencies identified
as key by the EAC focus group and literature review improved
82.2 percent in relation to the student's skill level entering the
course, or, 62.0 percent of the remaining 1.71 improvement
points possible.

Course evaluations for three consecutive semesters prior to
2000-2001 and four semesters following 2002-2004 project imple-
mentation (n = 283) were also compared to assess the change in
student satisfaction following project simulation. Of 19 questions
total, questions one through nine pertained to qualitative instruc-
tor attributes such as communication skills, respect for students,
stimulation of interest, student encouragement and enthusiasm
for the subject. Questions 11-19 pertained to course organization
and structure, effectiveness of instructional material, time man-
agement and representativeness of course projects and examina-
tions to course goals and objectives. Question 10 asked students to
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rate the instructor. Respondents were given values ranging from
one to five, poor to excellent, and were then asked to assign a
value to each of the questions. Since the same faculty member
served as instructor for all semesters surveyed, and since no appre-
ciable changes to the course other than the implementation of the
project case-study occurred during this period, it can be assumed

that changes in student perceptions would likely be the result of
implementing the project financing case study.

On a standard scale of one to five, student satisfaction
improved on average from 3.49 during 2000-2001 to 4.47 in 2002-
2004. In addition to a 28.1 percent increase in mean teaching
evaluation score, teaching methods improvements can be consid-

Score

0.5 -

i Entrance
[ Exit

1 2 3 4 5

Question

6 7 8 9 10

Figure 1--Comparison of incoming knowledge assessment and outcome knowledge assessment, 2004.

Table 5--Pre-implementation course and instructor evaluations for Construction Finance curricula, 2000-2001.

Semester Questions 1-9 Question 10 Questions 11-19 Average
(pre-implementation)
Fall 2000 3.42 3.39 3.63 3.48
Spring 2001 3.96 3.98 3.96 3.97
Fall 2001 2.96 2.95 3.17 3.03
TOTAL 3.45 3.44 3.59 3.49

Table 6---Post-implementation course and instructor evaluations for Construction Finance curricula, 2002-2004.

Semester Questions 1-9 Question 10 Questions 11-19 Average
(post-implementation)
Fall 2002 427 4.35 421 4.28
Spring 2003 4.47 4.72 4.55 4.58
Fall 2003 437 442 4.34 4.38
Spring 2004 4.61 4.71 4.63 4.65
TOTAL 443 4.55 443 4.47
Note: Instructor did not teach-course in Spring 2002,
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Figure 2-~Comparison of student satisfaction, pre and post project case study implementation, 2000-2004.

ered responsible for 0.98 (64.9 percent) of 1.51 improvement
points possible (tables 5-6).

he goal of this research was to address the critical

financial characteristics separating successful firms

from those less fortunate in an effort to improve

instructional competencies and better prepare stu-
dents for successful careers in construction. From industry focus
group feedback and literature review data, a semester project was
successfully developed as an instructional medium and as a cumu-
lative case study of key competencies learned in project financing
and business start-up and operation. Culminating in the develop-
ment of a successful construction loan agreement, the objective of
the project was to expose students to the full spectrum of con-
struction financing, particularly those competencies during pre-
construction that are invaluable assets to the CM, design-builder,
and speculative builder or to the general contractor who desires a
better understanding of a typical project from the owner's finan-
cial perspective. Outcome assessments found that students
acquired significant competencies and skill sets identified as criti-
cal by construction industry experts as well as CFMA and FML.
Course evaluations further improved nearly 30 percent when
compared to evaluations prior to teaching methods improvement.
In addition, the project served to reinforce competencies gained
in prior coursework such as estimating, scheduling, computer
applications, plans reading and technical writing in a compreon-
text. Students were also exposed to basic market research tasks and
creative thinking. Perhaps most importantly, students were placed
into an environment where teamwork and leadership skills could
be cultivated and developed.
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