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It is increasingly clear that the unregulated design of construction projects in India constitutes a hazard
to the public. Lack of a strong regulatory framework in three areas plague the building (construction) sector
in India: (i) design, (ii) construction, and (iii) maintenance. Just in the last year alone, no less than seven
building collapses, one in Chennai, five in Mumbai, one in Baroda, directly attributable to poor design, poor
construction, and/or poor maintenance, have resulted in a total of 234 deaths and tremendous hardship to go with
great monetary losses. In this white paper, we present a framework to regulate the practice of civil engineering
in India to assure quality and safety in design. It should be noted that other solutions to address construction and
maintenance issues must be pursued in parallel to ensure a safe built environment.

1. What is Professional Engineer (PE) certification?

Professional Engineer (PE) certification is a license awarded to an engineer that gives him/her the authority to
independently design buildings and other structures, and take legal responsibility for his/her designs by way
of a seal or stamp on the relevant design documents (drawings, specifications, reports, and calculations). The
certification would represent the profession’s highest standard of competence, a symbol of achievement, and an
assurance of quality, while ensuring a key point of accountability. It would serve to enhance the importance,
reputation, and standing of civil/structural engineers in society and help attract the brightest young minds to this
nationally critical profession.

2. Why is it needed?

The 11-story building collapse in Chennai (61 deaths) is but one instance that could have been prevented had it
been designed by a competent engineer. With the great disparity in the quality of education imparted at various
colleges and universities in the nation and the increasing complexity of our buildings and other structures, a civil
engineering degree (be it bachelors, masters, or PhD) is no longer a guarantor of engineering competence or
know-how. Engineering competence goes beyond the conceptual understanding of the mechanics of buildings
and other structures gained through an engineering degree. It can be attained only through training and expe-
rience gained under the guidance of a competent engineer. The Professional Engineer certification process is
structured to forcefully create a master-apprentice ecosystem that roughly follows the guru-sishya parampara of
our ancestors. We seem to care more for our money than for the safety of the buildings we live in as indicated
by the fact that our accountants are required to go through a two-year apprenticeship, whereas our engineers are
not. It is time to significantly alter this state of affairs.

3. How will a PE license be awarded?

To become licensed, engineers must complete a four-year college degree, work under a Professional Engineer
for at least four years, and pass two intensive competency exams, the first testing the candidate’s fundamental
knowledge in engineering (called the engineer-in-training exam which can be taken after a Bachelor’s degree in
Civil Engineering), and the second testing the candidate on the practical design of civil and structural systems
(called the PE exam which is to be taken after completing 4 years of apprenticeship as an Engineer-in-Training).
Then, to retain their licenses, PEs must continually maintain and improve their skills throughout their careers by
earning a minimum number of continuing education credits each year.
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4. All India Board for Professional Civil and Structural Engineers

4.1 Professional Engineers Act

The professional status and the actual practice of professional civil/structural engineering must be legally de-
fined and protected by law through a Professional Engineers Act. The law must unequivocally state that the
“practice of civil/structural engineering” must be conducted only by a licensed engineer. The term, “practice
of civil/structural engineering” requires careful definition in order to resolve potential overlap or ambiguity
with respect to certain other professions which may or may not be themselves regulated (e.g. “scientists”,or
“architects”). Disciplinary boundaries must be clearly defined so that practitioners understand what they are
permitted to do. For instance, “Professional Engineer”, within the meaning and intent of the California Profes-
sional Engineers act (which regulates the practice of several engineering disciplines), refers to a person engaged
in the professional practice of rendering service or creative work requiring education, training and experience
in engineering sciences and the application of special knowledge of the mathematical, physical and engineering
sciences in such professional or creative work as consultation, investigation, evaluation, planning or design of
public or private utilities, structures, machines, processes, circuits, buildings, equipment or projects, and su-
pervision of construction for the purpose of securing compliance with specifications and design for any such
work. A “Civil Engineer” is a “Professional Engineer” in the branch of civil engineering and refers to one who
practices or offers to practice civil engineering in any of its phases.

The PE Act must also create an autonomous All India Board for Professional Civil and Structural En-
gineers under the Human Resource Development Ministry to administer the certification process. The board
may contain ten term-limited members, eight of who are Professional Engineers with a minimum of 12 years of
experience and two that are selected from the public at large, one Executive Officer, and support staff as needed.
Its functions are to: (i) maintain a database of licensed Professional Engineers in good standing; (ii) administer
the biannual Engineer-in-Training and Professional Engineer examinations; (iii) monitor the continuing educa-
tion credits of licensed Professional Engineers; and (iv) enforce the Professional Engineers Code of Conduct
(manage a web-portal for complaints, hold disciplinary hearings to evaluate complaints of violations, and take
disciplinary action where necessary). The board should have the authority to form and dissolve “committees”
comprising other Professional Engineers in good standing with at least 8 years of experience to conduct some of
its activities. The PE Act must also outline a transparent and fair selection process for the nomination of board
and committee members (and the minimum qualifications required), as well as the process for the conduct of
board business.

4.2 Professional Engineers Code of Conduct

To protect and safeguard the health, safety, welfare, and property of the public, every person who is licensed
by the Board as a professional engineer, including licensees employed in any manner by a governmental entity
or in private practice, must be made to comply with a Code of Professional Conduct. Failure to do so should
be grounds for disciplinary action adjudicated by the Enforcement Cell of the Board. The Code of Professional
Conduct should include, at a minimum, clauses on compliance of laws applicable to projects, conflict of interest,
representation of qualifications by a licensed engineer, confidentiality of project information, and submittal of
contract documents.

5. What it should not become

The business of engineering licensing should not become a run-of-the-mill “business”, i.e., it should not be a
money-making proposition, not for government, not for the board and/or its staff, not for the examiners, not
for previously licensed engineers, nor for any mediating “agents”. The requirement of reference letters to be
written by supervising licensed Professional Engineers should not become a mechanism for exploitation of
Engineers-in-Training. The public at large may file complaints against a Professional Engineer for violations
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of the Professional Engineers Act, such as fraud, deceit, misrepresentation, negligence, incompetence, breach
of contract, failure to use a written contract, aiding and abetting, violating the Code of Professional Conduct,
and practicing without a license. Enforcement actions include, but are not limited to, suspending licenses,
revoking licenses, placing licensees on probation, issuing administrative citations, and referring the matter to the
Public Prosecutor for criminal prosecution. It should be noted that quality of construction is not the Engineer’s
responsibility, and failures resulting from construction deficiencies should in general not be blamed on the
Professional Engineer, i.e., the PE should not become the scapegoat for deficiencies arising from aspects of a
project unrelated to design.

6. Structural Engineer (SE) license: A longer term goal

In the long term, a greater degree of engineering competence may be sought and required for the design of
complex structures such as tall buildings, especially in earthquake or cyclone prone areas of the nation. This
may be achieved by requiring that such structures be designed by a licensed Structural Engineer (SE). The SE
licensing process may be similar to the PE licensing process, except that the candidate must have a minimum
of 4 years experience as a licensed Professional Engineer, designing such structures under the supervision of a
licensed Structural Engineer, and must clear another intense competency examination.

7. Quality Assurance and Quality Control (QA-QC) in Construction

As noted previously, a separate regulatory framework is necessary for quality assurance and quality control in
construction. However, its successful implementation would critically hinge upon the competency of the en-
gineers involved. The licensing of structural and civil engineers provides a readily available pool of engineers
with proven competency who may be drafted to ensure QA-QC in project implementation. For example, it may
be stipulated that the review of construction documents (including geotechnical, structural, and civil drawings,
calculations, and specifications) at building departments must be performed under the direction of a licensed
engineer. Similarly, material test reports, mill reports, etc., may be required to be certified by a licensed engineer
through a stamp or a seal. Inspections by city building departments may be required to be led by a licensed
engineer. It may also be stipulated that an independent licensed engineer be present at all construction sites ex-
ceeding a certain height or area. Engineering licensing ensures competency. This competency can be leveraged
to raise the quality and standards of construction in the nation.

8. PE and SE certification in the United States

The proposed regulatory framework is neither revolutionary nor new. It has been successfully implemented in
the United States and Canada. In California, it was precipitated by the 1928 collapse of the St. Francis dam,
anchored to a weak and faulted rock formation, that killed 450 people, destroyed 1200 houses, and washed out
10 bridges. In the US, licensing of professional engineers is administered by individual boards in each state. A
license is valid only in the state where it is granted. Therefore, many professional engineers maintain licenses
in more than one state. Comity (or reciprocity) between states allows engineers who are licensed in one state
to obtain a license in another state without meeting the ordinary rigorous proof of qualification by testing. For
standardization, the Fundamentals of Engineering (Engineer-in-Training) and PE exams are written and graded
by a central organization, the National Council of Examiners for Engineering and Surveying (NCEES). However,
each state’s board of professional engineers individually sets the requirements to take the exams, as well as the
passing score. SE exams are set by the state boards (not all states have an SE license), although there has been
some movement toward a national SE exam. It is the considered opinion of the authors that a national board
under the Ministry of Human Resource Development is more suitable in the Indian context.
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