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ELECTION SEASON

Imagine, if you will, a society that built a fabulous flying machine and every
years this society elects a pil8ome members of this society argue that a piltt v
adisciplinedmilitary background is necessa@ther members firmly believe a pilc
who has flown passenger aircraft relates better to the petglanother section o
the society is convinced that pilots with cargo backgrounds are busiiedsd ad
get things done in a roonsense mannefhroughout its history, this society he
elected pilots with each of these backgrousasne pilots were absolutely fantas
and are a proud p a Otherpldts ctashédshe fyingomaahit
and caused great damayet the majority of pilots, regardless of their backgrou
had the same outcomékhey started off shaky, but they eventually got the fly
machine airborne for a short duration and then landed not far from where the
off. Pilot after pilot, the results were mostly predictafilee society grumbled abot
the amount of money they spent on the flying machine and the lack of progi
has madeThese frustrations grew especially large during the election seas
everyonehkew the flying machineds progr

One election season, an elder had an epiphdaykn about town telling anyon
who would listen that while a good pilot was indeed necessary, true progress
only happen if thg modified the flying machineMany people were naturall
skeptical First, this flying machine had been around for decades and people ki
could fly well. In fact, there were historical examples that proved this; however,
were rareSecond,themepl e woul d need the pil ot
machine and no one believed a pilot would have any interest in changing the ¢
Despite the skepticism, the elder did not give Rather, he assembled a team
scientists and engineers whtudied aircraft design, modeled different desi
changes, and measured real life experierteesntually, they had enough facts a
momentum to begin applying their science to the actual flying madhiness what
happenedEach year the machine flew fagth every newly elected pilot was ab
to achieve results better than the previous one, and the society was prouder tr
of their achievements.

As we in the United States prepare
that certain qualite make some candidates better than otiYats.we should not be
so focused on the pilot that we fail to include in the dialogue the much needed
on t he fiaiFordisthé design of the lawsfour President is entruste
execute that Mlihave an even greater impact on the progress our nation will acl
in the coming yeardt is time to focus on the Science of Ldws

T John Wood, Editor
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The Taxonomy of Scientific

Lawmaking

David Schrunk*
President, Sciencef Laws Institute, Poway, CA

PROCEEDING

ABSTRACT

The science of laws is a new science that was atdatehe expansion of science to encompass laws of
government and the lawmaking process. The promise of the science of laws is that it will enable governments
to satisfy their public service obligations through the rule of law. The present paper dighessenciples,

structure and operation of the science of laws

INTRODUCTION

A system of governance that provides a rule of law is
essential for the stability of every social organization. Without
a rule of law that stipulates and enforces the tsigand
obligations of individuals and institutions, a modern complex
society could not exist: there would be no guarantee of
individual rights and no security of person or property.

THE SCIENCE OF LAWS

To correct the deficiencies of the traditional method of
lawmaking, a new science, the science of laws, was created in
1996 by the Science of Laws Instity®. The new science
will increasethe body of reliable (scientific) knowledge of laws
of government and the lawmaking process, and of related
knowledgegathering and lavdesign methodologies. As the

Governments therefore create and enforce bodies of laws in anscience of laws grows and as tasign expertise improves,

attempt tamaintain a stable societal order.

TRADITIONAL LAWMAKIN G

Governments, past and present, have relied upon the

traditional method of lawmaking, which is based on opinion,
rhetoric and dialectic, to create laws. The traditional method
has been successful the production of large bodies of laws
but it has not been successful in the solution of societal
problems[1, 2. Despite the continued output of laws by
legislative assemblies and the resultant expenditure of
resources, high rates of crime, illiteracpoverty, and
homelessness, etc., continue to plagoeny societiesFor

authoritarian governments, whose purpose is to control people

(the subject class of people) for the benefit of the rulers of
government (the ruling class), the inability of the triadil

method of lawmaking to solve societal problems is an
acceptable outcome (see discussion of authoritarian
governments, reference 1).

their ciizenryi the peop¢ as a wholed). Since governments

In contrast, the purpose of
democratic governments is to secure the rights and liberty of

governments will eventuallyebable to create bodies of laws
that solve societal problems in a manner that optimally serves
the purpose of democracy.

The concept of a science of laws has been discussed in the
past[4, 5, § but there had been no known formal action to
create an opational science of laws prior to 1996. The new
science of laws consists of a society of peers that sponsors
regular scientific symposia, publishes reports of scientific
studies in the peeeviewed Journal of the Science of Laws,
and maintains a data baeé abstracts of literature that are
relevant to the science of laws. In the conduct of investigations
and procedures, the science of laws observes the highest
standards of the ethos of scief@g The science of laws is
divided into two ceequal branchs: The Investigative Science
of Laws and The Creative Science of Laws

Investigative Science of Laws: The investigative science
of laws is the "exploration and discovery" branch that uses the
scientific process to derive and report, in the pegrewel
scientific literature, reliable knowledge of the mechanics
(Acause and effectso) of |l aws
measurement and analysis of laws. The investigative science of

operate by means of laws, the purpose of laws in a democracy jaws regards every law of government to be an experiment of
is to solve the societal problems that degrade or threaten t0 human behavio Every law has a hypothesis (that it will

degrade the rights and liberty of the citizenry. Thus, for
democracies, the failure of the tidohal method of
lawmaking to solve societal problems is an unacceptable
outcome.

The Science of Laws JournalVol. 2, No.l, (208): 2-5.
© 2016 The Science of Laws Institute (www.scienceoflaws.org)
*Author to whom all correspondence should be addregsedail:
david.schrunk@scienceoflaws.org).
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produce a desired societal outcome) and the hypothesis is
tested (i.e., the experiment is carried out) when the law is
enforced. A serious flaw of the traditional method of
lawmaking it that it does not measuweanalyze the outcome
of lawsi and some laws may be doing harm to the citizenry in
violation of the purpose of democracy. In other words, the
traditional method of lawmaking begins lexperimentdbut
does not complete them

The investigative scienceof
flexperi mento of

laws completes the

|l aws by
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The Taxonomy of Scientifitawmaking
T

of law enforcement, thus deriving reliable knoWledge of the  Document and report a"oﬂrces' methodo|ogies' and
mechanics of laws. With the accumulation of knowledge of observations

outcomes, governments can repeal-popductive laws iad When the final design of the pr
law design engineers can create more effective and just laws tested and refined through the modeling and simulation
while avoiding the mistakes of the failed lawsttué past. process, and predicted to be a just and efficacious solution to a

The results of scientific examinations of both individual laws  societal problem, it will be subibéd to the legislature for a

and systems of laws will be reported in the peer reviewed yote of acceptance (enactment) or rejection (veto). If the bill is
scientific literature so that the growing body of reliable enact ed into | aw, it wi || be a
knowledge of laws will become available to the scientific  enforceable body of laws and will then be subjected to periodic

Community, gOVernmentS, and the pUbllC Since laws are the reviews of its performance by a sciefizesed qua“ty
problemsolving means, or tools of government, the assurance (QA) program

classification system of scientificgerts of a given law (or of In addition to creating new laws, the engineering discipline

a system of laws) is based upon the category of societal of laws will conduct a quality improvement (QI) program to
problem (e.g., crime, povVer tjyproveltfe!sttuttdrd afdperfortantecol exiétirﬁgaat/vs aitdt e | a
addresses. One significant benefit of the investigative science they have undergone their periodicAQevaluation. The

of laws is that it will enable the developntesf a quality standards of the QI program will be the same as the QD
assurance (QA) program of laws standards for the design of new laws. By this means, the laws

Quality Assurance of Laws Unless a government  of government will be constantly upgraded in their ability to
measures the outcomes of its gaishWhe probldm sbiving fhdedisYof Hodernténi dhd th® Tha
a government cannot know if it has accomplished anything of performance of laws will approach the characteristics of the
value for the public unless it utiles a quality assurance (QA) i d e a[lL0]. The ke of engineerinthat change is always

feedback program to assess the outcomes of law enforcement.characterized by improvement, will thus apply to the creative
A sciencebased QA program for laws will evaluate the gcience of laws

performance of each law periodically (e.g., every ten years). It

will measure, analyze, and document the prokdelving POLICY MAKING VS. LA WMAKING

outcome of each law, including its costs and other burdens, and

its impact upon the human rights, living standards, and quality = The use of science fdawmaking will change the role of

of life of the public. A determination of the performance of legislators. Legislative assemblies will consist of legislators
each law and its net benefit to the public will then lzelen(the who are chosen by the people to be representative trustees of
net benefit of a law is the difference between the problem the people. The purpose of the individuals thus elected (e.g., by
solving benefit of the law and the sum of its costs, risks, popular and competitive efgans based on universal suffrage
restrictions, and other burdens). If the QA program determines and secret ballots) to the legislature will be to secure the rights
that the net benefit of a law is positive, the law will be refir and liberty of the people by discussing the great issues of the
to the legislature for affirmation and continued enforcement. If day and formulating, through debate and deliberation, priorities
the measured net benefit of a law is less than positive, it will be and goals for governmeriction in the best interest of the

recommended for repeal by the legislature people. That is, |l egislators wil!/|
Creative Science of Laws The creative science, or current practice.
engineering disciplinepf laws develops, accumulates, and However, legislators will no longer design laws, for two

reports knowledge of engineering design methodologies, and reasons. First, the position of trustee will be a full time
applies engineering best practices to the design of laws that position, andtrustees will not have the time to design laws.

solve, mitigate, or prevent societal problgrs2, 9. It brings Second, the requirements for being a qualified designer of laws

the knowledge, design expertig@ality programs, innovation, (e.g., PhD in lawdesign engineering) are far beyond the typical

and ethos of science to bear upon the solution of societal generalknowledge background of popularly elected
problems by means of laws. The engineering design process of legislators. Thudegislabr s wi | | iset policyo
laws requires inputs from a wide range of fields such as by competitive bidding or other responsible method, the design
sociology, law, software and systems engineersigtistics, of laws that carry out their policies, to qualified laesign

and economics; it is the ultimate example of mdisiciplinary engineers. Legislators, as trustees, will also have oversight

engineering. Through its ability to create just and efficacious aut hor i ty of devédopmegt@andapplicatienrot 6 s
laws, the creative science of laws will enable democratic quality standards for the design, evaluation, and improvement
governments to satisfy their public service obligatitmshe of laws.

people

The first step for the engineering discipline of laws is to
establish quality design (QD) standards that require law design THE SCIENTIFIC CONTR OL SYSTEM OF

engineers to observe knowledgased, problersolving best LAWS
practices for the creation of each new law, such as The creative and investigative sciences of laws will act
1 Identify/analyze a societal problem that needs to be solved synergistically with the government to create a scidyased
9 State the priority of the problem and the goal of thelaw f eedback contr ol system for the
1 Create a model of the law based on relevant data and By its incorporation of quality standards (QD, QA, and QI) for
ethical codes the creation, evaluation, and optimization of laws, the
9 Test and refine the model for maximum efficacy lawmaking process will be setiorrecting in the direction of

www.scienceoflaws.org Page3



Schrunk

optimum odcomes in terms of the rights and liberty of the

people (see Figure 1).

Law Desigrio
Solve
Problems

© (QD, QN

+

® Solution in the best

interest of the public
(Output)

Societal
problems
(Input)

Evaluation of
Laws (QA)

!

Repeal of
Non-productive laws

Figurel. Scientific Lawmaking

Sciencederived quality programs for laws (QD, QA, and Q
will transform the lawmaking process into a probleisolving
feedback control system that is setforrecting in the
direction of optimum outcomes.

With each cycle of the scientific lawmaking process, the
sophistication of design and evaluation methods will
improve, knowledge of the mechanics of laws will increase,
the sizeand complexity of the bodies of laws (and of the
government) will be kept to a minimum, and the
performance of laws will improve in terms of effective and
just problem solution, codfficiency, and safety

SUMMARY OF SCIENCE OF LAWS
PRINCIPLES

1 The purpse of democratic governments is to secure the
rights and liberty of the citizenry, of the people as a whole.
define

fTThe parameters that
rights, living standards, and quality of life standards.

1 Laws are the means by which teeds of government are

attained.

1 The societal problems that are addressed by laws are the
basis for the classification system of scientific reports of the
mechanics of laws

1 Scientific reports of laws are made available to the public

1 The science of laws abides by a code ofosthi

1 The science of laws observes quality design (QD), quality
assurance (QA), and quality improvement (QI) programs for
laws

1 Future law design engineers will be required tabelified
and licensedin accordance with a yet to be developed
professional stiety and/or governmental body

1 Law design engineers will be requirgeclare anwyctual and
potentialconflicts of interest.

CONCLUSION

The science of laws will apply scientific methodologies and
ethos to the laws of government and the lawmaking process.
The expectation for the science of laws is that it will experience
the same patterns of success that now characterize every other
field of science

NOTES

1. The rights and liberty of the people are defined by the
parameters of human rights, living stardia and quality
of life standards (see reference 1, Appendix A).

2The value of the scientifi
met hodo is that it is a fAt
truth in the physical universe can be understood, the

fiscienigfig prosesszakayg and reliphdy seeks guthaacceptsh u ma n

truth, and rejects nefuth.

3. Repealed laws will be recorded and stored in an archive
of laws for additional studies and historical interest

cC pro
rut h

1 Democratic governments satisfy their purpose by creating a 4- T0 meet the future need for law design engineers, new

body of | aws (Arule of

prevents) the societal problems that degrade or threaten to

degrade the rights and liberty of theople.

1 Traditional lawmaking, currently used by all governments,
is not a problem solving process; it is not capable of

satisfying the purpose of democracy.

1 The science of laws consists of a society of peers

1 The science of laws has two-equal branche Investigative
Science of Laws and Creative Science of Laws

I awo ) Cqllgpg qurricyig tofe BhD leyebwdllngedtgbe i ¢ j gat es,

developed; the engineering design of laws is not
currently taught in any schaol

5,The fAdivision of powerso
and executive branches of government will result in the
assignment of the task of applyiggality standards to
laws and lawmaking to the executive branch of
government. The legislative branch will have oversight
of the performance of the executive branch in the
performance of its quality control operations for laws

bet wee

1 The objective of the investigative science of laws is to derive
and accumulate knowledge of the mechanics of laws and of
methodologies for the measurement and analysis of the
outcomes of laws 1. Schrunk, D..THE END OF CHAOS: Quality Laws and the

1 The objective of the creative science of laws is to create laws Ascendancy of Democrac@L Press, Poway, CA, 2005.
that satisfy the purpose of democracy and that approximate 2. Science of Laws Institute web site: www.scienceoflaws.org.
the Ideal Law, and to develop ladesign methodologies 3.J ef f er PeclarationTof Indepéndenced Gr e a't

{l The science of laws publishes a journal of pesiewed of the Western World, vol. 43, Encyclopaedigt&nnica,
scientific reports bthe investigative and creative science of Inc. Chicago, lllinois. 1952,
laws. 4.Pound, Roscoéin Introduction to the Philosophy of Law

1 The science of laws publishes a reference data base of the Yale University Press. New Haven, Connecticut. 1922.
scientific literature of the mechanics of laws and of scientific 5. Beutel, Frederick K.Experimental Jurisprudence and the
and bespractice methodologies related to the investigative ScienstateFred B. Rothman & Co. New Jers&g75.
and creative sciences laws 6.St i t h, \Rill Thera Bala Sciénce of Law in the

TwentyFirst Centuryd 22 Revue Generale de
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Better Lawmaking: Applying PROCEEDING
Systems Engineeng-Based
Requirements Analysis ad
Management

Yves Theriault*
The California Institute for Performance Management

ABSTRACT

Law is at the cornerstone of any peaceful and orderly society where the principles of justice anitiberty
all are valued and shall prevail. As society evolves, there is a constant need for the making of new laws in order
to harmonize existing and emergent social-sygtems to include people, the environment, business, and
technology. However, there is cantly no real science involved in the making of new laws. The precedents
based doctrine aftaredecisis constituting the case by case foundation of the common law system has reached
an inefficiency level which has led to the making of too many laws mdtlpre or postimplementation
rationale in regards to their true impact on quality of life. The present paper discusses the potential merits of
using the principles of systems engineering to improve the quality of new lawmaking

INTRODUCTION ratified without further analysis on howwiill affect the soaal
system or sulsysem(s) to which it was intended.
The Constution of the United States of America as There must be an improvement in the way laws are created,

promulgated by its founders constitutes the root of law making stated, adopted and monitored. The current paper does not
in the US, and thus establishes fundamental requirements with intend to put in question our entire law system, but instead
which any legislation must aligned in order to be in full force proposs the establishmentf a science of lawmaking which
and effect. Wheneverlaw is declared to be antbnstitutional shall govern the creation and approval processes involving new
by the US Supreme Court, such law is deemed to be expelled laws as well as monitoring and controlling of existing laws with
or modified. Although the US Constitution provides the basic the taking of actions necessary to enforce, improve or retract
principles for a just society, more provisions are necessary to laws as deemed necessary in thest interest of justice,
account for the complexity afur social systems. Very soon  democracy and quality of life. The concept of scientific

after the adoption of th€onstitution, amendmentstoitwere | awmaki ng has already been publ i
proposed and ratified, to include the Bill of Rights (orthefirst L aws I nstituteo and (1. Wevilounder

10 amendments). Since then, thousands of legislations havefocus here on the potential applications of reguients

been adopted. analysis and management, well established in systems

Among the numerous lawthat have been approved by  engineering, to the science of lawmaking

Congress, how many are truly essential? Following their

implementation, how many laws are monitored for the \WHY SYSTEMS ENGINEER ING?

effectiveness on the social issues they are supposed to address?

How were these laws developed and stated in the fiasepl A system can be defined as an ensemble of elements

What were the criteria for quality assurance in the formulation interfacing and acting together coherently, either directly or

of these laws? Among all of the members of Congress who indirectly, and in harmony to accomplish a function or set of

voted to approve or reject bills, who was really competent to functions with predetermined performance metrics in a

assess the merits or drawbacks of these new laws? The saddefined environment. Examples of systems are: a car, an

reality isthat there is currently no science of law used in the airplane, a satellite, a cellular phone, a computer, a society.

creation of new legislations. Anyone can propose a bill and as  Systems engineering consists thfe art and science of

long as a majority of the members, based on their gut feeling, translating customeroneeds into ses of solutionfree

believe that the bill should become a law, then such law is requirements and through a process of decomposition,
allocation and derivation of such requirements, devetpine

The Science of Laws Journal Vol. 2, No.l, (20B): 69. best possible design and architecture of the system thhbshal
© 2016 The Science of Laws Institute (www.scienceoflaws.org) optimized to meet the initial operational and performance
*Author to whom all correspondence should be addressedafe requirements while respecting allocated budget and
ytheriault@calipm.ory developmental schedule. In doing so, engineers have learned
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that the system has to be construed as a whole, and each aspedterified). For references in regard to systems engineering
of the system shhlbe integrated from initial concepts to  methodology and requirements analysis and management, the
development and through the entire life cycle of the system. reader can refer to the folking references: INCOSE [2],
Design modifications are exponentially costly at later phases in Blanchard 8], and Grady4].

the development cycle. The several aspects of engineering for

the system in developmenearepresented in figure 1 below. HOW TO APPLY TO SOCI AL SYSTEMS?

Social systems obviously differ from other type of systems

such as satellite, aircraft or telecommunication devices.
S— However, the rigorous requirements methodolaged in
systens engineering starting with the elicitation and validation

of requirements up to their post implementation verification,
can be applied for scientifically sound lawmaking.

One of the major challenges in the process of system
engineeringnspred lawmaking will be not to confuse
requirement and law as both are statements, the first one being
a characteristic that must be satisfied by the second which is
Syl ultimately the end product. David Schrufk, describes 5
e fundamental requirements that sbilne met when writing laws.
The ideal law of government shall:

1 Be simply stated and have clear meaning.

1 Be completely successful in achieving its objective(s).

1 Interacts synergistically with other laws.

9 Produce no detrimental side effect.

1 Optimally serveshe purpose of democracy.

To these five, | would add:

9 Must align with the United States Constitution as

amended.

9 Promote liberty and justice for all.

In order to avoid discrepancy among the development ©One of the most important steps in requirement analysis
team, requirements statemermust be clear and free of  COnSists of requirement elicitation. Once theanaperational
ambiguities. The following attributes to requirements @nd performance requirements of a law have been identified,
statements are all established in the system engineering the process of further decomposing, deriving, and allocating
community. Requirements statements shall be: the necessary requirements which will ultimately drive the

1 Necessary design and development of the optimum law can be inspired by
the following sources:

1 The United States Constitution as amended

1 Precedents from the doctrine of stalecisis (although

Produdiblity

Supportability Disposability

Avallability Affordsbility

Figurel. System Design Considerations

1 Implementation independent
1 Unambiguous

% g;r;ﬁ::e precaution should be taken to avoid irrelevanise)
1 Feasible q Commpn sense

9 Verifiable 9 Ne\{v_cwcumstances

1 Correct 9 Activist group demands

1 Unexpected events

Furthermore, in order to avoid any biases in regard to the f Environnental threats_
final solution during development, requirements shall refer to 11 Importance of education
What needs to be done, not How to do it. This enables specialty T Extreme circumstances
engineers involved with the project to have some leveragein 1 Ot her s é
regard to the possible configurations under investigations and ~ Figure 2 depicts the life cycle of a law, from its
allow them to choose the best possible design solutions as the conception/design to its approval, followed by its enforcement,
system progresses. and retraction or amendment if and whenever needed. The
During the concept and developmental phase of the project, process starts byentlfyl_ng clear needs tO be satisfied .Wlth the
requirements must be validated as suitable for the system in New law. Careful requirements analysis shall then ideatif
development. Validated requirements are then deemed to be series of derived and allocated requirements that must be met
implemented, and traced. Traceability of requirements is very in order to build the correct law. Each proposed requirement
important as in the test and evaluation phase of the system, eachshould be analyzed amither validated or rejected. Validated
component, along with the system as a whole are tested in orderrequirements shall then be deemed to be implemented. The
to verify that all requirements have been implemented and lawmaking efforts shall implement the optimum solution
implementeccorrectly. Once all operational and performance ~consisting of a law which will meet all of its social objectives.
tests are completed, the system is deemed to be validated (orOnce the law is written, a verificati process shall take place

1 Conforming

www.scienceoflaws.org Page7
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to assure that all requirements have been implemented. Finally, requirements validation for a new law. It is very unlikely that

once in operation, the law shall be monitored for performance
and eventually raffirmed, or amended or retracted depending
on its ability to meet objectives withbsignificant secondary
effect.

Postimplementation traceability can be useful in order to
evaluate the merits and drawbacks of a new or existing law.
Such traceability can help answering questions like:

9 Does the law, as written, satisfy the statementefls and

initial fundamental requirements?

1 Is the law, once approved, properly enforced?

9 Is the law observed?

1 Does the law in operation meet its original objectives?

1 Are there any negative side effects related to the

enforcement of the law?

1 Should the lavbe kept as is, modified, or retracted?

1 What are the long term benefits of the law (evaluated as

measure of effectiveness)?

Needs » The incentives to create a law
Objectives » Clear statement of needs
Requirements
\? lidati * What is needed from the Law ]
allgaation
f Desi * How to achieve requirements
esign * Lawmaking
.
[ . . « Requirements verification and
Verification « Law Approval
Operations * Law Enforcement ]
\
>
. » Retraction or amendment of the law (if
Retirement and when needed) ]

Figure 2. A Lawife-Cycle

Similar to Figure 1 listing several considerations in the
process of defining requirements for engineered systems,
Figure 3 depiat some considerations that could be useful in the
process of new lawmaking. There is obviously much more than
the precedence cases of tbire decisis as criteria to be
considered in lawmaking and it is time to institutional
lawmaking. We are not suggténg here that electronic and
mechanical engineers take over the law making in the US. But

it would pass the first design step of scientific lawmaking but
under current circumstancesuld possibly interest a majority
of Congressmemberswho areoverwhelmed by their busy
scheduleyetanxious to make decisions.

Other Social-
Systems

Enforcement
Cost

Lawmaking

Impacton
Quality of

Precedents

Enforcement
Logistics

Figure 3. Lawmaking Design Considerations

There is a tremendous pending opportunity for the ones who
will pioneer scientific law making and who will participate in
the reshaping US laws. Not only can we foreBeter new
laws, but also the application of a scientific approach to the
revision of all existing laws could lead to the reduction of the
numbers of laws, the improvement ofa#irmed laws, and as
a result, a better legal system. Sadhrge endeavoran only
be achieved by recognizing the need for lawmaking
engineering and institutionalizing it so that a career in the field
can become a reality for some of our future law graduates.

lessons from systems engineering can largely benefit the law REFERENCES

community and | believe that scientific lawmaking should
become a part of any law program. Scientiéiwinaking once
recognized by major law schools as an essential discipline, will
most likely gain poplarity at an unsurpassed pace.

Better lawmakingmay prevent bills such as Bill H.R. 185
AThe
for implementation. If approveduch legislation would require
feder al agenci es
|l east costly rule considered
all cases. This type of aberration obviously focuses on only one
of several cosiderations to be accounted for in the process of

Pages

1.The End of Chaos; Quality Laws and the Ascendancy of
Democacy, David G. Schrunk, Quality of Laws Press, 2005.
2. System Engineering HandbqdKCOSE, 2015, John Wiley
& Sons, Inc.

Regul at or y fréncevea hercdnsidered i 8. BysténistEdgineering Managemddgnjamin S. Blanchard,

4th Edition, 2008, Wiley.

formul ati n g4 Spseems Reqigmdntd ManagenidetirbycO. Gratyy Pntl

Edition, 2019, Elseki@. r ul e makingo i n

The Science of Laws Journal




Better Lawmaking: Applying Systems Engineeridgsed Requirements Analysis and Management

Yves Theriault has a much diversified background and over the last 3 decades
performed in several different types of industries to include pharmaceuti
biotechnology, system engineering, food and nutritional supehts (nutraceuticals).
sales and marketing and has also implemented corporate strategies in <
organizations.

Yves is President of The California Institute for Performance Management fou
in 2009. The nofor profit corporation offers educationaervices to professionals
seekingself-developmenand to companies desirous of training their work force in or
to achieve optimum organizational performance. The Institute, which focuse:
organizational performance management, values among otlaedredisciplines,
portfolio and project management as well as system engineering methodologies
with the model of the learning organization. The company has also established a tu
division, The California Institute for Academic Excellence (ClAthich offers tutoring
services to students attending California schoold2kand College) recognizing tha
individual performance starts early in life.

He recently was appointed to the position of WiRresident of Portfolio and Projec
Management aBlueNovo Biosystems Inc. an early stage biotechnology comp
focusing on revolutionary genome sequencing technologies as well as rapid prc
diagnostics of infectious diseases.

Dr. Theriault is an active member of the Project Management Institute) @dlof
the International Council on System Engineering (INCOSE). He has been instruc
University of California at San Diego (UCSD) since 2007 and teaches within the r
oftheUni ver sityds project manage medutieswitke
CIAE, he also teaches-kK2 and college curricula in Mathematics, Chemistry, Phys
and Biology. Dr. Theriault holds a doctorate degree in Chemistry from Universit
Montreal, a Certificate in Project Management from UCSD, a certificatg/ste®is
Engineering from UCSD, and Project Management Professional (PWlIRertificate
from PMI.

www.scienceoflaws.org Page9



Wallis & Wright

-
Integrati ve Propositional Analysis:PROCEEDING
The Missing Link for Creating More
Effective Laws

Steven E. Wallis, PhD
Center for Analysis of Science in Polity,C; Capella University; Meaningful Evidence, LLC

Bernadette Wright, PhD
Meaningful Evidence, LLC

ABSTRACT

Hi storically, there has not been a way to objectively e
determine if they would work as expectéustead, the history of creating and enacting laws has been based on
a patchwork approach marked by conflict between advocacy groups and the creation of a large number of
laws each having little value. This problem is common across the social/behavierales. Like laws, the
development of models, theories, and policies has not met with great success.

The present paper briefly presents a stream of research for evaluating conceptual systems (including theories,
policies, models, and laws) culminatingtlwvintegrative Propositional Analysis (IPA). IPA has been used to
objectively evaluate theories, policies, and proposed laws to predict their potential for successful application.
Here, IPA is used to evaluate a bill before Congress as an example féPAanay be used to objectively
evaluate and improve laws before they are implemented. This systesed approach is a new tool for creating
and evaluating laws to identify the potential for unanticipated consequences. Additional directions for research
are suggested along with the suggestion that IPA be adopted as an ISO quality standard for the evaluation of
laws.

Keywords:Science of Laws, Integrative Propositional Analysis, Metapolicy

INTRODUCTION to set measurable goals for the outcomes of implementing laws,
N ] ] ) lack of expertise among law makers, failure to construct
Political science, in the US, formed early in thef2€&ntury computer models to test laws, failure to account for costs of

with a focus on data collection and the testing of hypotheses |aws, failure to account for risks and sigifects of laws,
from theories based in the natural and social sciences (Smlth, accepance of vagueness and design defects, acceptance of
2015). While journals of political science provide a venue for political agendas such as pdrhkrreling, laws are founded on
publication of research, contrasting perspectives, and opinion and ideology rather than solid knowledge, lack of
intel  ectual disputes, they hadyugporing dit&Ribns, &n@l fadk bf 8ulconfe @ValGaBion esehelnkf or  a
any major analytical, conceptual, empirical, or normative 2005: Shrunk, 2015).
di sputeo (lsaac, 2015, p. 279hthe Pésént pagerd, Yomhhe 8bove NsE we fécusCoR e f ai
to settle important debat e gpproach Udr unbles@ring Bow SvellNtRel &tliafon i@ r €
increasingly shyig away from solid policy recommendations;  ynderstood. Additionally, for understanding the potential for
essentially reducing the relevance of the field (DeSCh, 2015) unanticipated outcomes of a proposed law by proposing how to

Under that cloud of reduced relevance, it should come as predict atial [foa suécsssfup impleenantation. The

no surprise that policies frequently fail (Wallis, 2011) and  gifficulty for predicting such efficacy is common to the

our ability to create effectiviaws is increasingly called into social/behavioral sciences, for which a potential solution has

question (Wood, 2015) Traditional approaches to only recently emerged.

lawmaking are seen as failing for multiple reasons. These Integrative Propositional Analysis (IPA) was developed to

include: the creation of laws in lieu of solving the underlying  evaluate thetsucture of theories of all sciences. It has also

problem, poor definition of the underlying problefack of proven a useful tool for evaluating policies and laws. This kind

prioritization for social problems, failure of evaluation is focused on an analysis of the internal dogic
structures of the bill as useful

The Science of Laws Jourr]alVoI. 2, No.l, (2015 10-15. makin ilit n redictors for it tential r
© 2016 The Science of Laws Institute (www.scienceoflaws.org) aking abilityand as predictors for its potential success o

*Author to whom all correspondence should be addressedafe failure. There are two other important assumptions. First, that
swallis@sbcglobanes). the claims of the bill are based on good empirical data. Second,
that the bill will be implemented as proposed. Those two may
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present additionathallenges to the effectiveness of this bill. IPA involves six steps:

However, they are not part of our present analysis. 1. Identify the propositions within one or more conceptual
In the present paper, we first present IPA, including a stream systems (statements about things and their relationships).

of research where IPA has been used to some benefit. Next, we 2.Diagram the causal relatioripe between the concepts

apply IPA to analyze a Congressal bill to predict the within the propositions (one box for each concept).

potential usefulness of that bill, were it to become law. Finally, 3. Combine those smaller diagrams where they overlap to

we tabulate our analyses in a rating system, providing multiple create a larger, integrated, diagram.

measures t o clearly and e f f edcldentify ehdycount rthé iConaateratedi dorepts (those h
scienceodo and fAhow nents fhissatngs e 0 tonceeptstrasulting fronetpa oe mocausal concepts).
system will allow diverse readers to easily compare various  5.ldentify and count the total number of concepts to

bills and policy proposals. determine the Complexity of the integrated model.

This is an important topic and focus because IPA is the only 6. Calculate the Systemicity (also known as Robustness or
objective tool for evaluating theory in the field of psychology Interrelatedness) of the integrated model by dividing the
(Wallis, 2015), and pedps beyond. Additionally, IPA is number of Concatenatedmcepts by the total number of

currently being used to suggest the value of research proposals concepts.

based on the structure of theory and policy within the proposals  For a very brief and abstract example, consider Figure #1.
(e.g. Cotae, 2015). Finally, IPA is a useful approach because it That figure has three variables/concepts (A, B, C), therefore,
relates directly to the reasing ability of the electoratewhich the Complexity is C = 3. There is one concatenated concept
is distinctly different from their level of education (Kahan, (C). Thereforethe Systemicity isS = 0.33 (the result of one
Peters, Dawson, & Slovic, 2013). That difference is key to concatenated concept divided by three total concepts).
understanding the present approach. Data and logic are

differentiable, but they are not sepambTogether, they are
more useful than either one alone. C Canses B
INTEGRATIVE PROPOSI TIONAL Figurel. Abstract example of a model for demonstrating
ANALYSIS IPA

Integrative Propositional Analysis (IPA) is an emerging Recent research showing the relationship between the
method used to evaluate and integrate conceptual systems suctf Sy st emi ci t y o (degree of i nter ¢
as theories, mental models, and policy mo#fallis, 2010D). concepts) of models and their usefulness in practical
What we will refer to as 0 modmlciond IPANprolides & useluP €ttiough Wheterdtdxp v i d e

overview of IPA, its legitimacy as a scientific approach, and a approach to evaluating models. Instead of working on the
brief example of its usefulness for providing objective,-non  traditional assumption that more data provides better models,
partisan, analyses of a proposed law and gengratiitical IPA works on the assumptionhat more Systemic
questions to support discourse in the public sphere. interrelationships between the data provides better models. The
Within the study of sociology, scholars have long held that two perspectives are not mutually exclusive. Indeed, while
conceptual systems, such as models, generally have some kindorthogonal, they are complimentary. Based on this new
of structure (Dubin, 1978). Looking at the study of cognitive  transdisciplinary approach, IPA has proven useful for
systems an interesting stream of research dates back to the generaing insights in a variety of fields including policy

mid-twentieth century. In the 1950s researchers suggested that (wallis, 2011), psychology (Wallis, 2015), systems thirgki
concepts in our minds exist in some kind of interrelated (wallis, 2014), and others.

structures (Cronbach, 1955) as conceptual systems. Rat her than asking fAwhat shoul d
Those conceptual systems (inting those of individuals are creating a more complex map to allow more complex

and organizations) are reflected in texts such as rea s oni ng whatwilbe thescosts And consequentes

correspondence, speeches, declarations, and policies. Studiesro put it another way, to justify a proposed law, that proposal

have applied Integrative Complexity (IC) to analyze those should contain an explanation of how the world works and how

forms of text. IC quantifies the relationship between cotscep  the law will change the way it works. From another

of the text on a scale of one to seven. More simple statements perspective, we migtthink of a bill with low Systemicity score
have a lower score, and more complex texts have a higheras presenting a kind of system

score. Studies have involved students (Curseu, Schalk, & nat ur al systemds functions are
Schruijer, 2010), managers (Wong, Ormiston, & Tetlock, 2013). This systems pathology perspective is similar to
2011), world leaderéSuedfeld & Rank, 1976), and others. understanding pathologies in biolodiand social systems.

The Integrative Complexity research stream shows how \Whether the system is conceptual, social, or biological, if the
conceptual systems that are more complex reflect increased parts are not connected, the system will not operate at its full
ability to learn, to lead, and to make effective decisions. In potential. Thus, IPA is very useful fodentifying important
short, more systemic understanding allowsdgreater success. questions.

Here, we use IPA to determine the level of systemic By addressing structure, IPA pides a useful alternative to

understanding. relying on purely empirical data in efforts to make policies
more scient i-kfasce d.ro ATelviisd einsc ei mpor
evaluating policy c¢claims based o
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creates difficulties. That practice hagl I® divisive partisan (Concepts 127). Those are of very limited validity because
arguments. Part of the problem is that what counts as evidencethey do not show cause and effect relationships required of
is often not well explained or understood (Berk, 2011). effective models/theories/polices. From the perspectibenf
Consider, for an abstract example from academia, research electorate, this means each concept is surrounded by a cloud of
streams where one scholar suggests that A causes B, yet,assumptions’ no definitive understanding can be reliably

another scholardés resear ch s infgrned argusendtare highly IBelyitoensgeaTo snprbvetheo A. T
Aflippingd causes conf usi on shauctdre oftthee modelicausal retatooshigs shoukd beddentifieth e r s
(Kelly & Mayo-Wilson, 2012). between the conceptswhere supported by rigorous empirical

It is this kind of issue that also causes confusion among studies.
members of Congress and the voting publior B more
practical example, before the (tumultuous) progress towards a KEY QUESTIONS FOR IM PROVEMENT
generally accepted view of global warming, there were
previously scientific claims advanced on global cooling (Ponte, General ly, for each concept, we
1976). In the face of such confusion, the eleceosiainds in sponsors should respond), MAWhat
nedal of a new tool. This is particularly important for-& and 727. Similarly, we

One key to resolving this confusion is to avoid linear causal should ask what is resultant from each concep27)l Of
relationships (e.g., A causes B) and instead identify two or course, it would also benefit the model to ask what causal
more causal elements for every one resulting element. An connections extsbetween each of the concepts.
example is studying how changes in A with changes in B Additionally, we must consider each of the eight casual
combne to cause changes to C (Kelly, 2007). In IPA connectims existing in the diagram. Critically, we must ask if
terminology, those threpart relationships are understood as a those claims of causal relationships are valid based on
concatenated structure. Within that kind of structure, C is the Preponderance of scientific evidence. For example, where the
concatenated concept and is held to be-esgilained or well diagram shows how fi2>causes>5.0
understood compatieto cther norconcatenated concepts. open new energy resources® @oes the opening of energy

Here, according to the standard use of IPA, we have used the fésources open new opportunity for exports? Each statement
text of the bill https://www.congress.gov/bill/113th ~ should be clearly supporté&y rigorous scientific studies.
congress/houskill/4286 to diagram concepts and their causal ~ An important consideration of success for any model is the
connections. Each separable concept isdéns box while percentage of concatenated concepts. Here,tailyconcepts
causal conneons are indicated by arrowWsee Appendix A) are concatenated (#5 & #6) and so have some validity. To

At the start of each Titl e dmproyenthes medel| it ist neeessary {os ideqtifyyisgly o f A f
(along with a few relevant méelionshinssFor@ramplen#d (eavioarpestal regppnsigilityh g r e s «

that reflect an underlying understanding). Whhese may (or
may not) represent a preponderance of scientific evidence, IPA
provides & a Way toanvestigaiet tlie underlying
logics of those claimed findings to see if they actually make
sense. That is to say,ndngshe
However, we are not s o
coherent conceptual system.

What two (or more) concepts support this? How is it measured?
What reluces environmental responsibility? Similarly, #10,

what also increases the security and efficiency of the energy
market? What results from a more secure market? Importantly,

#1i (leghnolagical gdyagces) spem responsiblp foraimpeoving

car t ahedevelopment of thanesgy markgtkHeweyes ibisnotslear a s

what drives those technological advancements. It may be that

Here, we included all sect iRkyfosusinggoe advanging euy techrology, pve mayi 'epghsad  a n d
isense of Congress. o |t may Rkootwhesegvg Rodoggeriragure oil angd dabhus eperingf t hes e
understandings represents the belightem of Congress  the entire argument moot.
relating to this Bill. And, if that understanding has a  Theoldad ge i s v Hyoycannseastreil, you can
measurably high level of coherence, it would suggest that the manage i t. 6 Howe ver, many concep
underlying dynamics of the situation are well understoadd measure. For example, #10. The bill should be modified to
we might infer that this Bill is a wise ondowever, thais not explain how to measure the security and efficiency of the North
the case. America energy market.o improve the bill, the same question

While the bill has a fairly large number of concepts should be asked (and answered) for each of the concepts
(Complexity is C=27) those concepts have a very low level of Presented in the model.
connection. The Systemicity of this bill is a mere 0.07 on a  Another critical question concerns those things which are not
scale of zero to one (with one being the highest). shown in this bill. For example, who bears the costs and who

Models wih a higher level of Systemicity are more likelyto ~ réaps the reards (this should be asked about economic,
reach their expected results (stated effects) (Wallis, 2010a). A €nvironmental, and civic concerns).
model with a Systemicity of 1.0, therefore, might be expected ~ Another relevant area for exploration is a search for
to reach its goals about 100% of the time. By extrapolation, alternatives. For example, this model indicates a number of
therefore, we migt expect that this bill has only about a seven  things that lead to job growth and economic growth. However,
percent chance of attaining its stated goals. Or, to put it another those are not the only things which support growth. We should
way, the bill has about a 93% chance of provoking @as k, fAWhat else | eads to job gro:

unanticipated assequences (unstated effects).
An important overarching concern about stiicture of this
bill is that there many atomistic claims and assumptions

Pagel2

should we invest our public and private efforts to support job
and economic growth? And, of closely related significance,
what are tk limits of economic growth? Can it continue
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indefinitely? If not, those limiting factors shld be indicated nonviable linear approach to lasveation (Hossain, 2®),
on the model. support an evidendggased and systems engineering approach
The underl ying gquesHowdmwet o todawctreatmr (Sahlih, 20d% TrancR015%
increase the Complexity and Systemicity of the?ill We d o Metaphorically, a small project is like a small cannon. If it is
that one step & time by asking questions that will test the poorly aimed, it will likely cause little damage. However, a
conceptual connections and generate new ones. large cannon thas poorly aimed is more likely to cause a great
The diagram of the bill may be understood as a road map. deal of damage. HR 4286 has a vast scope with significant
Without advancing the Systemicity of the map, it is a implication for energy, economics, the environment, civil
problematic map containing many cities free of cotingc rights, and other areas. Given the large scope of the bill, it
roads. As such, it is not useful for reliable navigation. seems reasonable to suggeshatt the unanticipated
It is reasonable to hypothesize on the potential for consequences will be of much greater scope than the expected
understanding, or at least estimating unintended consequencesresults. This, in turn, suggests that it is more important to
While this is an area for extensive study, we suggest that the achieve a higher level of Systentjcfor bills of greater scope.
opportunity br unintended consequences may be the inverse of IPA may be the only tool for objectively duating the
the intended consequences. And, because a low level of structure of laws the logics. Therefore, because structure is
Systemicity provides a low chance of predictable results, we orthogonal to and complimentary with empirical analysis, we
anticipate that such a law would provide a high level of may reasonably suggest that IPA be adopted as an ISO standard
unanticipated consequences. for evaluating laws prior to their implementation.
Following our metaphor, a roadp using this dysfunctional
map will lead to many arguments among the participants. REFERENCES
While this may be an amusing situation in a Hollywood movie,

using such laws to navigate our nation is not Berk, R. (2011). Evidenebased evaluation research: Some
lessons from 35 years of the Evaluation Revigévaluation

Cotae, C. E. (2015). Regional performances in the context of a
In this paper, to demotrate the usefulness of IPA, we have transition towards the circular economy: Stuing the
conducted a structural analysis of HR4286. In this study, we assessment frameworkcoforum 4(1), 140146.
have avoided partisan arguments around whether the bill mightCronbach, L. J., and Paul E. Meehl. (1955). Construct validity
be figoodo or not . Our sol e c onmpsyeholagicalestRhychbldyibal Buketin52¢1), 8Bh d er st an d
the extent to which the authorstb bill seem to understand Curseu, P., Schalk, R., & Schruijer, S. (2010). The use of
the situation (as reflected in the text of the bill), how that  cognitive maping in eliciting and evaluating group
understanding supports the reasoning ability of the electorate, cognitions.Journal of Applied Social Psychologd0(5),
and how it relates to the potential for the bill to achieve its 12581291.
stated goals, and (in contrast) thew6 s p ot ent i a IDes¢hpM. (2015).elechniquegrumps relevance: The
unanticipated consequences. professionalization of political science and the
IPA provides a new and effective way to evaluate laws. Its marginalization of security studieBerspectivesn Politics
measures of Complexity and Systemicity allows us to evaluate 13(2), 377393.
laws with a previously unavailable level of rigor. Thus, we Dubin, R. (1978)Theory building(Revised ed.). New York:
have a new and uséfapproach for evaluating and improving The Free Press.
our laws that is clear, scientific, rigorous, Apartisan, and Hossain, N. (2015). A technocratic approach to effective
objective. decision making in policy desigiithe Science of Laws
Studies into the structure of theory from a various fields  Journal 1(1), 58.
suggest that they are only a fraction of their potential. The samelsaac, J. C. (20)5For a more public political science.
appears to btrue of our laws. We have been creating laws on  Perspectives on Politicd3(2), 269283.
a |l evel of technol ogy c o mp &ahanbD. M., Petens, Efi Batvsom E. C.,l&rSlowcePs 0 and
believing that to be the best that is possible. Now, we see that (2013). Motivated numeracy and enlightened-self
we mg make laws of a higher order. governmrntThe Cultural Cognition ProjectRetrieved
While the present paper is focused on evaluatipgposed from
law as an example for evaluating all proposed laws, it is http://staicl.1.sgspcdn.com/static/f/386437/23982003/13
entirely possible to use IPA as a design tool in the process of 85735927633/wp_draft_1.5 9 14 13.pdf
law-creation. Such an approach would include the integration Kelly, K. T. (2007). Simplicity, truth, and the unending
of empirical research to create a knowledge map. Such a map game of science. In S. Bold, B. Lowe, T. Rasch, & J. v.
would indicate areas where additional research might be Benthem (Eds.}oundations of the Forma&ciences V:
conducted to improve the map and lead to the creation of laws Infinite Gamegpp. 368). London: College Publications.
with higher IPA scores of Complexity and Systemicity. Kelly, K. T., & Mayo-Wilson, C. (2012). Causal conclusions
Essentially, any concept on the map which is not concatenated that flip repeatedly and their justification. Retrieved from
may become so by addinglditional concepts and causal http://arxiv.org/ftp/arxiv/papers/1203/1203.3488.pdf
linkages (supported, obarse, by empirical research).
To be successful, such a map would also belinear. This
would help to avoid the problems association with the
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APPENDIX A: CAUSAL DIAGRAM O F HR 4286

1-8ec. 1003 - Less
necessity for restrictions
on crude oil exports

2 - Sec, 1002 — More

1001 - More opening of
energy exports

natural gas exports ~ Sec.

8- Sec. 1003 -
More
technological
advancements

5 - MORE DEVELOPMENT OF
ENERGY RESOURCES (general
category including the following ):
Sec. 1001 - More growth in
American energy production;
Sec.1002 - More investment and
development of domestic
supplies of natural gas; Sec.
1003 - More domestic supply of
crude oil [more specifically] Sec.
2001 - More efficient,
transparent, and modern process
for the construction, connection,
operation, and maintenance of oil
and natural gas pipelines and
electric transmission facilities for
the impert and export of ail,
natural gas, and electricity to and
from Canada and Mexico: Sec.
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5001 — More development of
energy resources under the
coastal plains of Alaska; [alsc] -
Sec. 2011 - More building the
Keystone pipeline

3-Sec. 1003 - 4 - Sec, 1004 -
Fewer More
restrictions on international
crude oil demand for
exports coal

6-Sec. 1002, 7 - Sec. 1004 - More
1003, 2011, opportunity to support
5001 - More jobs and promaote
Job Growth & economic growth
economic

development

9 - Sec. 5001 — More
environmental responsibility

10- Sec. 2001 -
More secure and
efficient North
American energy
market

11- Sec. 3001 -
The United States
has enormous
potential for offshare
energy development

12 - Sec. 2011 - The people of
the United States should have
access to the jobs and
economic benefits from
developing those resources

13- Sec. 1004 -
Exports of coal should
not be unreasonably
restricted or delayed

14 - Sec. 4001 - current policy
has filed to take full advantage
of the natural resources on
Federal land

15 - Sec. 4001 —the States
should be given the option to

available Federal land in a
state

lead energy development on all

16 - Sec. 4001 — the Federal
Government should not inhibit
energy development on
Federal land

17 - Sec. 4051 —the National
Petroleum Reserve in Alaska
remains explicitly designated,
both in name and legal status,
for purpeses of providing oil
and natural gas so they should
be developed

20 - Sec. 5031 - the States are
best placed to regulate the
process of hydraulic fracturing
occurring on any land within
the boundaries of the individual
state

23 - Sec. 7001 —the
Environmental Protection
Agency has exceeded its
statutory authority by
promulgating regulations that
were not contemplated by
Congress in the authorizing
language of the states enacted
by Congress

18- Sec. 5021 - Indian tribes.
should have the opportunity to
gain the benefits of the jobs,
investment and economic
development to be gained from
energy development.

21- Sec. 6001 - the domestic
refining industry is an important
source of jobs and economic
growth and whose growth
should not be limited by an
excessively drawn out
permitting and approval
process

24- Sec. 7001 - no Federal
agency has the authority to
regulate greenhouse gasses
under current law

25 - Sec. 7001 - no attempt to
regulate greenhouse gasses
should be undertaken without
further Congressional action

26 - Sec. 8001 - the national debt being over

11 $17,000,000,000,000 in 2014— threatens the current and
future prosperity of the United States; undermines the national
security interests of the United States; and imposes a burden on
future generations of United States citizens;

19 - See. 5021 - the Federal
Government has unreasonably
interfered with the efforts of
Indian tribes to develop
resources on fribal land

22 - Sec. 6011 — the Clean Air
Act imposes significant costs on
American citizens and the
American economy without
offering any benefits and it
should be repealed

27 - Sec. 8001 = revenue
generated from the
development of the natural
resources in the United States
should be used to reduce the
national debt
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L
Potential Benefits and ChallengesLFroceeons
of CMMI © in Lawmaking

James ter Veert

ABSTRACT

Capability Maturity Model Integration (CMM) is a process improvement model developed, patented and
trademarked by Carnegie Mellon University. The originsof CRItilat e back to the | ate 198060s
initially developed to provide guidance for developing or improving processes relating to software
development. The effort has since expanded teesas a general framework and appraisal tool for any
processes aligned to meet business goals (whether or not software is involved). Organizations applying
CMMI® have been shown to improve performance in categories including cost, schedule, prodiyasiliity,
and customer satisfaction. This paper and presentation will examine the potential benefits and challenges
associated with implementing CM®ifor lawmaking bodies.

INTRODUCTION different disciplines other than software development. The
CMMI® project combined three models into an improvement

Laws requiring corporate governance such as Sarbanes framework. The resulting merger of processes and practices is
Oxley (SarbaneOxley, 2002) strive to ensure maturity of  scalable and extensible enough to be applied to other
corporate processes in order to improve confidence of investors grganizaibns besides software development businesses. The
that certain levels of trust will be met (Brand et al., 2011).But f r amewor k doesnot give companie
is there any such process for law making? Perhaps application answers needed to solve all of their problems and improve their
of the CMMP framework could help. product quality; instead it offers a guide for how to migrate

The framework grew out of the Capability Maturity Mdtlel  existing standards, progses and procedures into a brighter
which was constructed primarily to organize best practices of fyture of continuous improvement which results in
software development. The CMMategorized five different  optimizations, higher quality, lower costs and increased profits.
levels of performance that could be used to describe the state The CMMP Framework offers a basic structure that
of processes being followed by a software development organizes common elements of models, rules and mefbods
organization. The levels described in the CMM are named: gener ati ng models of an organiza

Initial, Repeatable, Defined, Managed and Optimizing. The framework supports integration with existing disciplines
An organization considered to be at the Initial level operates and enables new disciplines to be added to CRWh
by the seat of their panWith little regard for requirements, Organizing princip|e that he|ps reduce the Comp|exity of

architecture, scalability, configuration management, reliability modeling a disciptie is the body of knowledge approach.
or future ma|nta|nab|||ty Results Obtained by an Organization There are four bodies of know|edge available for Se|ecting a
at the second level of the CMMare Repeatable. Processes cMMI® model when evaluating a new discipline: Systems
followed by a level three orgamition are Defined and  Engineering, Software Engineering, Integrated Product and
documented. Changes at the fourth level are Managed and process Development, and Supplier sourcifgN, 2002).
performance is measured and monitored. At the top end of the An organization can compare existing standards, processes
scale, an Optimizing institution is not only highly organized and procedures it has in place to descriptions of the stages in
with respect to requirements, architecture, scalapility the model to determine how mature their procedures are and
configuration ~ management,  reliability —and  future  what aspects of their procedures need improvement. Of course,
maintainability but also is continuously improving their  one can always hire outside consultants to do the analysis. In
processes feeding back lessons learned from each step of eachihis paper, we will do a simple analysis of the law making

project into their procedures (Caralli et al., 2012). process in terms of the CM®Iframework.

We will use two of the CMMI bodies of knowledge to
CMM PLUS INTEGRATION EQUALS guide our analysis of standards, procesased procedures
CMM I® involved in law making. The Systems Engineering body of

) 3 knowledge focuses on customer needs, expectations &
Many different capability models have been developed for constraints which are all important aspects of law making. The
Integrated Product and Process Development

The Science of Laws JournalVol. 2, No.l, (201§ 16-19. Body of knowledge focuse®n ensuring a systematic
© 2016 The Science of Laws Institute (www.scienceoflaws.org) approach and inclusion of collaboration of relevant
* . .
Author to whom all correspondence should be addressedalle stakeholders which are fundamental aspects of democratic
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Potential Benefits and Challenges of CMNih Lawmaking
T

After we examine the maturity of the law making process processes and plans; deviations from the plans can be

with respect to the CMMI framework, level by levelve will addressed with corrective actions (CMMI, 2002).

look at potential benefits and challenges to the application of

the CMMP to the processes of making laws. AN EXAMPLE ANALYSIS

HOW DOES LAW MAKING STACK UP Let 6s take a elobnwo#erndatv making ire x a mp |

® action in the US Congress and evaluate the process steps
AGAINST THE CMMI' ® LEVELS? followed with respect to the CMNIframework levels. The

Level 1 of the CMMPf r amewor k, known faN\s0O gSonCiitajla | Secuirsity for Nazis Ac
characterized by performancef e process area and Ways and Means Committee by Representative Sam Johnson
achievement of specific goals. If we look at the process of law Of Texas in November of 2014 is our example legislation which
making through history, we find the first recorded example of Was passed relatively quickly with few complications and is
laws, the Hammurabi code which demonstrates performance of therefore useful for our examitien of the law making process.
law making and achievement of Very Specific goa'[he A Summary of the hlStOry of this Act describes the |dea|,
pattern of the 282 laws inscribed in clay tablets by the Succes®riented flow fora congressional bill; introduced in the
Sumerians is the straightf orHpHse dpagsgdihe dause, it pagsed the Senate, ibwns SBNate t e r
These laws cover a wide variety of topics dealt with in modern the President, signed and became law in December of 2014.
law including contracts, liability, family law, and military =~ However, there was much more detail than meets the eye.
service.They must have met the customer needs, expectations Twelve process steps wezrecuted in the House, followed by
and constraints of Sumerian daily life in the kingdom while —three actions in the Senate, then it was sent back to the House,
achieving the specific goal of a stable society. Collaboration of then to the President where it lingered for eight days before
stakeholders, other than the King, may not have been a factor being signed and finally made into law. The act itself is fairly
i n Ha mmlaw makingdpmcess but if so, that aspect is simple: it amends title 11@ld Age, Survivors and Disability
lost to history. Insurance) (OASDI) of the Social Security Act to consider

By and |arge, the process of law making by governments in Nazis to be removed U.nder the |mmigrati0n and Natlonahty
western civilization f ol | owe#ctandsetopayetheis QASDI penefits ferme@hiLipiany g mak e -
the rulesdo with t wo -yeaoperiothdf e €fcenaress.20d%.s: The 186
democracy inAthens and the legislative law making of the So how does this stack @gainst the CMM1 model? The
Roman Republic. Democracy in Athens did not involve a flow of the House process is summarized in Figure 1.
legislature or any elected representatives, all of the citizens
voted on all issues large and small (Blackwell, 2003) making
for extensive collaboration ddll stakeholders. The Roman
aristocracy laid down the laws in their time with some issues
voted on by plebeians and called public law. Many of these
were documented in the Justinian Code (Williamson, 2005).
While these efforts included more participantstire law
making processes and procedures they were still focused on
achieving specific goals and can be described as meeting the
Initial level of the CMMP framework.

Through the dark ages that followed the collapse of the
Roman Empire, the law making pess in Western Europe was
dictatorial at best until 1215 when rebel barons forced King
John of England to sign the Magna Carta drafted by the
Archbishop of Canterbury. The articles of the Magna Carta Figurel. House Process FlowNo Social Security Act for
primarily functioned to protect the barons from the King Nazis
also included the foundation of habeas corpus and led to the
establishment of the early English Parliament (Danziger
&,Gillingham, 2004). Although typically assembled in those
early days for the express purpose of raising taxes, the model
of Parliamehevolved and influenced the formation of the U.S.

Performance is managed; there are some odd rules but
apparently there are rules that allow a motion to endphe
rules and move to a vote. There is still a debate even if the rules
are suspended, so policies do indicate that processes will be
government and formal management of the law making process followed under any glrcumstance. Plans are in place for
in many modern societies. This brings us to the second, or performance and that is evidenced by the Iunch_break to qllow
6Managed dhe CMMEramework for sustenance needed to condut_:t congressional business.

In addition to the capabilities of Level 1, leevel 2 Performance resumes after lunch with more processes to bend

organization plans the execution of processes by adhering to the rL(ljlez. The al(l:t passes a vote_gnanim?usly and the vote is
accepted policies. Skilled practitioners have adequate '€corded in Roll count #537 (Library of Congress, 2015)

resources to perform the tasks and control the work products SoWing that the workroducts are controlled. Resources are

produced. Training is part of the standard process and work is assigr)ed (and i.n .this casenassigned from the Nazis). Is there
performa in a planned, organized manner which can be organized Training on how to perform these processes?

monitored and reviewed. Stakeholders are involved in the Certainly there are law schools but being a lawyends
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