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ABSTRACT

Since the 1950s there have been numerous contributions proposing solutions to failures of social systems.
However, we have hardly found a holistic and interdisciplinary approach to a failed social system beyond
“stove-piped” academic disciplines. This paper identifies a new holistic and interdisciplinary systems
engineering methodology of systems engineering for a social system through a case study of Japan's
insurance industry. The new methodology is a “soft” systems-approach to accommodate goals of stake-
holders in a failed social system. First, the three elements of a social system are identified. Second, the
multiple viewpoint model transforms these three elements of the human activity view to a new set of
elements of the Holon view. Third, a social system of the Holon view is redefined as a Socio-Critical System
(SCS). Finally, the Vee Model is applied for fixing a problem in the SCS. From 2005 to 2008, massive
claims-payment failures cases were found in Japan’s private insurance companies. They became big social
scandals. The insurance claims-payment system is a typical SCS. The Financial Services Agency (FSA),
Japan’s financial services supervision authority, identified, with the “unintended” systems approach,
dysfunctions of the insurance claims-payment system. This FSA action, even though the authority was not
aware of the effectiveness of the methodology, proved to be positive in applying the Vee Model for solving
failures in those claims-payment systems. © 2011 Wiley Periodicals, Inc. Syst Eng 14:349-363, 2011
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systems approach

1. INTRODUCTION

1.1. The Problem

From the year 2005 to 2008, it turned out that more than 30
Japanese insurance companies failed to pay proper insurance

claims to policyholders. Such failures were judged as a clear
violation of the insurance business law of Japan. They showed
serious deficiencies in internal control and governance in
insurance companies. The Financial Services Agency (FSA),
the financial authority of Japan, implemented full-scale in-
spections and took administrative action in those cases.
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Table 1. Payment Failures of Japan’s Private Insurance Companies: 1.86 Million

Cases with Unpaid USS1.5 Billion (2005-2008)

Life Insurance Companies:

JPY 7.2 billion

Unlawful Refusal to Pay Claims 1,488 cases (USS$ 758
(Hutekisetsu-Hubarai ) million)
Life Insurance Companics:
Payment Leakage with System and/or 1,350 JPY 97.3 billion

Governance Failures (Shiharai-more) and

thousand cascs

(USS$ 1 trillion

Negligence to Invite Policyholder to Apply for 242 million)
Other Benefits (Seikyu-Annai-More)

General Insurance Companies: JPY 38.2 billion
Payment Leakage with System and/or Governance | 500 thousand (US$ 4,021
Failures (Shiharai-more) cases million)

General Insurance Companies:

The Third Sector Insurance (Disease and 5,760 JPY 1.6 billion
Injury Insurance) Unlawful Refusal to Pay Claims cases (USS$ 168
(Hutekisetsu-Hubarai ) million)

This misconduct included (a) a company’s intentional and
unlawful refusal to pay claims to a policyholder (Hutekisetsu-
Hubarai), (b) a company’s payment leakage with claim-pay-
ment system failure and/or wrong check flows
(Shiharai-More), and (c) a company’s negligence in not invit-
ing its policyholder to apply for another benefit—payment

request, although such a policyholder could have been simul-
taneously paid if he/she had done so (Seikyu-Annai-More).
According to the FSA’s successive findings, such nonpay-
ments or payment leakages reached 1.86 million cases
amounting to JPY 144.3 billion (roughly $1.5 billion) (see
Table I). This problem became a big social issue in Japan. The

Table II. Development of No Claim-Payment and Payment Leakage Cases of Japan’s Insurance Companies

and Administrative Response to Them

Life Insurance Company

General Insurance Company

[2005]

Feb.25: BSO to Meiji-Yasuda Life.
July 26: RO to all companies about no
claim-payment cases.

Oct.2: Result announced on the above
RO and BSO to Meiji-Yasuda Life

Sep. 30: RO to all companies on payment-leakage
cases of collateral benefit of automotive insurance.
Nov. 25: BIO to 26 companies on the above cases.

[2006]

June 2: AD on Payment Control
System is revised.

July 26: BIO to Nippon Life.

May 25: BSO to Sompo-Japan.

June 2: AD on Payment Control System is revised.
June 21: BSO to Mitsui-Sumitomo

Fire & Marine.

July 14: RO to all companies on Third Sector
Product.

Aug.11: Order to re-examine collateral benefit cases
to 26 companies.

Nov.17: RO on the dates to complete surveys to 26
companies on collateral benefit cases

Solicitation

Feb.28: AD is revised to
introduce contract-summary,
alert-information sheet.

[2007]

Feb.1: RO to all companies on claim-
payment status.

Dec.7: all companies completed
surveys on the above cases.

Mar. 14: BSO to 6 companies and BIO to 10
companies on Third Sector Product.

Feb.22: AD is revised to
introduce customer-needs
confirmation letter system.
July 5: AD is revised to
enhance comparative
advertisement.

[2008]

July 3: BIO to 10 companies and
official request to Life Insurance
Association of Japan as well as all
companies on the above cases

BSO: Business Suspension Order, BIO: Business Improvement Order, RO: Reporting Order. AD: FSA’s Administrative Guideline

for Insurance Companies
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evidence collected by the FSA through a series of mandatory
reporting orders show that these serious failures in the claims
payment system stemmed from the companies’ deficiencies
in internal control and governance. Consequently, the FSA
issued 11 business suspension orders and 54 business im-
provement orders to fix those system failures. The insurance
companies received those orders without any appeals, and
they duly submitted their business improvement plans re-
quired by these administrative orders. In the plans they com-
mitted to improvement of their entire system and business
flow from solicitation of insurance products to payment of
claims (see Table II).

The insurance companies’ business flow from solicitation,
preserving customer information, to claim-payment in an
insurance company is one of the critical social systems which
should never be allowed to fail. However, there is no method-
ology of systems-approach for problems in a social system if
such a system failure occurs.

This paper will develop a standard systems-approach to
solve the failure of social systems by a set of systems engi-
neering tools. We will validate that methodology by identify-
ing whether the FSA’s actions to no-claim-payment and
payment-leakage cases were adequate to solve the problem.

2. PREVIOUS STUDIES ABOUT A SOCIAL
SYSTEM

A large volume of academic contributions have been made to
apply methods of systems engineering and systems thinking
to solve a problem in society since 1950s.

Social systems accounting became major products to ana-
lyze social conditions through the 1960s and 1970s [Dunn,
2007: 282-284]. There are many analyses of failed social
systems that propose solutions in each discipline of social
sciences by inputs from system engineering and policy analy-
sis. For example, Nadler [1987] and Rouse [1987] proposed
standard methods to solve systems-failures beyond traditional
sense of systems engineering. In the field of the political
science and the economics, a series of studies is made to apply
the theory of collective learning in complex adaptive systems
in considering the complexity and uncertainty of a social
system [Wilson, 2001: 340-351]. There is a proposal to define
the socioecological system framework for analysis on the core
relations in a social dilemma [Poteete, Janssen, and Ostrom,
2010: 235]. Nonetheless, hardly we have observed a holistic
and interdisciplinary approach, beyond “stove-piped” aca-
demic disciplines to propose a solution to a failed social
system.

Among those studies, Peter Checkland is the earliest
scholar who included the concept of a social system into the
systems engineering methodology by a holistic and interdis-
ciplinary approach. Nonetheless, Checkland treated the social
system as an auxiliary component in his methodology
[Checkland and Scholes, 1990: 27-31]. There has not existed
a methodology to apply a systems-thinking approach to con-
sider a social system itself.

3. DEFINING PRAGMATIC APPROACH FOR A
SOCIAL SYSTEM.

3.1. Constraints of Previous Methodologies
Dealing with a Social System

When we closely examined theories of social systems in
previous studies, we quickly noticed that these theories could
not be sources of the systems engineering approach beyond
the “stove-piped” academic disciplines of social sciences. For
example, sociology categorizes social systems into various
subsystems, and it identifies elements of subsystems. But no
methodology has been set to solve problems in those systems
[e.g., Parsons, 1951, 1967]. Political science a priori applies
the term “social system” to the political process [e.g., Easton,
1965]. It does not verify the rationale why every political
action deserves to be treated as input and output of a social
system. For economics, a social system can be the subject to
study only if authors extend the scope of the study beyond
economics [e.g., Boulding, 1968].

3.2. The Need of a New Systems Approach

Therefore, it is necessary to propose a new systems approach
in holistic and interdisciplinary manner to deal with problems
in a social system beyond early theories. We come back again
to Peter Checkland. Checkland and Scholes [1990] proposed
the Soft Systems Methodology (SSM), a new systems-ap-
proach theory, to substitute the conventional “hard” systems
engineering tools to deal with the problems of social systems.
However, Checkland’s methodology has major constraints
if we want to apply that to a social system as a systems
engineering tool because most of the current systems engi-
neering methodologies should be categorized as “hard” ones
according to Checkland’s labeling. By contrast, he raised the
concept of the SSM on the denial of the effectiveness of the
hard-systems approach. So leaving from the SSM, it is appro-
priate to repeat procedure of the systems approach to consider
what elements a social system has. Indeed, Checkland and
Scholes have stated, “Neither is a study of the problem
situation as a ‘social system, using that phrase in its everyday
language sense” [Checkland and Scholes, 1990: 48].

3.3. The Systems Approach of a Social System

The systems approach is defined as successive steps as fol-
lows [Jackson, 2010: 29-30; Jackson, Hitchins, and Eisner,
2010: 41-43]: (1) identification of the elements of a system;
(2) division of elements into smaller elements; (3) grouping
of elements; (4) identification of the boundary of a system;
(5) identification of the function of each element; (6) identi-
fication of the interactions among the elements; (7) definition
of the system’s environment; (8) identification of the emer-
gent properties of the system.

For convenience, we will regroup these eight steps into
three phases. The first phase is about the elements of a social
system. The second phase is about the boundary and the
environment of a social system. And the third phase is about
the emergent properties of a social system. These three phases
are discussed below.

Systems Engineering DOI 10.1002/sys
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3.3.1. The Elements of a Social System

The elements of a system may consist of hardware, software,
humans, processes, a conceptual idea, or any combination of
these [Jackson, Hitchins, and Eisner, 2010: 41].

A social system has three elements; roles, norms, and
values. These three elements interactively define each other
and change to redefine others [Checkland and Scholes, 1990:
48-50]. Roles can have various social positions as their
smaller elements. Norms are behaviors in public expected by
roles, and categorized into smaller elements as socially ex-
pected behaviors. Values are internal or external judgments in
a system to select an action for the society. These elements
define themselves. The grouping of these elements should be
identical, and three elements together compose one social
system (see Fig. 1).

3.3.2. The Boundary and the Environment of a Social
System

The boundary of a system is the border delineating the inside
of the system from the outside of the system. The outside of
the system is called the environment of the system [Jackson,
Hitchins, and Eisner, 2010: 42].

The boundary of a social system is usually recognized as
external factors other than social events. Checkland [1981]
defined a social system as mixture of a human activity system
and a designed system, and excluded a natural system from
it. This concept is consistent with Luhmann’s theory about a
social system [Luhman, 1984]. In that theory Luhmann iden-
tified human communication as the sole element of a social
system. The boundary of a social system is thus identified as
human communication. With this identification of the social
system’s boundary, any interfaces between external systems
(e.g., anatural system, an artificial system) and a social system
in the form of human communications are recognized as the
external environment for the social system.

3.3.3. Identification of the Emergent Properties of the
System

Emergent properties of a system are the properties of the
whole that are not exclusively attributable to any of the

Environment

4

~

A Social System

—>
«—

Each element defines, and is defined by the others.

interacting parts, which is meaningless in the language appro-
priate at the level of those interacting parts [Jackson, Hitchins,
and Eisner, 2010: 43].

Itis obvious that a social system defined here has emergent
properties because three elements of a social system, roles,
norms, and values interactively define each other within a
social system and give feedback to external environments. A
single set of these elements can assure functions of a social
system.

3.4. Multiple-View Approach To Develop a New
Systems Approach

Some of the current systems engineering standards adopt a
multiple-viewpoint approach to describe elements and
subelements of a system. For example, the IEEE1220 and the
ANSI/EIA632 specify the viewpoint for technical systems.
They also adopt layered viewpoints models [Shirasaka, 2009:
1-2].

For system thinking for a social system, we can also
consider a layered viewpoint model for a social system (see
Fig. 2). Checkland [1981] considered a social system from a
perspective of human activities. So we define a social system
as a system viewed by the human activity view. A social
system, as Checkland identified, has three elements: role,
norm, and value.

Our next step is to consider what essential subfunction
supports the human activity. Checkland paid attention to the
layered structure of human activity in society. Checkland
considered that this layered structure was essential to equip
human activities with emergent properties. He named it the
Holon [Checkland and Scholes, 1990: 22-23].

Accordingly, we vertically put the human activity view and
the Holon view under it. Then we examine what three ele-
ments of a social system on the human activity view are
transformed in the Holon view. The objective of this transfor-
mation is to redesign elements of a social system to more
socially focused elements, and finally to make these suitable
for a systems engineering approach.

&

Boundary: Human Communication

Figure 1. Three elements of a social system. (Source: Adapted from Checkland and Scholes [1990: 49, Figure 2.15]).

Systems Engineering DOI 10.1002/sys
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A Social System

The Human Activity View

Other Vew/

Other View

lity
The Holon View

Figure 2. A social system and the human-activity view, a socio-critical system and the Holon view.

This transformation work starting from Checkland’s defi-
nition of social system elements corresponds to dividing
elements into smaller elements with the hierarchal view. The
hierarchal view reduces the perception of complication and
complexity, and thus allows complexity to be contained,
encapsulated, and concealed [Jackson, Hitchins, and Eisner,
2010: 42]. By dividing the elements of a social system in the
human activity view into the smaller elements of a socio-criti-
cal system in the Holon view, we are able to encapsulate the
whole interaction of social system elements into human-ac-
tivity-centric interactions. Checkland’s three elements of a
social system are interactions on the human activity view as
he defined. So we have to contain, encapsulate, and conceal
those interactions by taking the Holon view, the more human-
activity-centric view.

3.5. Three Elements of the Socio-Critical System

Three elements of a social system, role, norm and value, are
transformed as (a) externality, (b) mission criticality, and (c)
reliability on the Holon view, respectively. The Holon means
“the constructed abstract wholes” [Checkland and Scholes,
1990: 26]. This term points to the human-to-human interfaces
in a social system.

3.5.1. Externality

The term “role” in the human activity view is translated to the
term “externality” in the Holon view. Roles of human activity
are interactively determined and not separable in human-to-
human interfaces (e.g., Luhmann’s “the double-contingency
problem”). The term “externality” is used to indicate relevant
impacts on goods or states of nature that are not traded or
tradable in a market, and for which therefore the usual meth-
ods of economic valuation cannot be applied [Sage and
Rouse, 2009: 1068]. The element “role” of a social system is
encapsulated to the element “externality” of a SCS with the
multiple viewpoint model from the human activity view to the
Holon view. This is because essential role of a social system
is invaluable human relations, which is uncountable in eco-
nomic or financial terms.

This element is to judge whether the failure of a social
system adversely impacts society on a large scale and whether
its improvement equally and commonly benefits society. If a
social system has externality, a system designer is considered
to be only a proposer to fix a problem. Usually there is no
stakeholders’ governance in accordance with the repre-
sentation hypothesis.

3.5.2. Mission Criticality
The term “norm” in the human activity view is translated to
the term “mission criticality” in the Holon view. In human-
to-human interfaces, the more important a system is, the more
it is required to perform a critical mission. The term “norm”
is often used as a “normative scenario” in the situation assess-
ment. The normative scenario describes how the stakeholders
want the system to be in the future [Sage and Armstrong,
2000: 90]. Accordingly, we can interpret that the element
“norm” of a social system implies how we want a social
system to be. The most critical requirement that we want to a
socio-critical system is that the system will work without any
disruptions. In this sense, with the multiple viewpoint model
from the human activity view to the Holon view, the element
“norm” is transformed to the element “mission critically.”
This element is to judge whether a social system is required
to uninterruptedly perform for a socially important mission.

3.5.3. Reliability

The term “value” in the human activity view is translated to
the term “reliability” in the Holon view. In human-to-human
interfaces, a social system is required to provide confidence
to stakeholders if a social system creates some values to
society. The term “value” usually consists in systems engi-
neering of four facets: quality, service, cost, and cycle time
[Sage and Rouse, 2009: 846]. The value of a social system is
heavily measured by its net quality for the society. If this net
social quality is transformed with the multiple viewpoint
model to the human centric view, it becomes reliability. This
is because the social value of a system is endorsed by reliabil-
ity to the system. Reliability is a basic capability that a system
should have [Jackson, 2010: 148].

Systems Engineering DOI 10.1002/sys
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Externality

Religion

Practice & Customs

Mission-Criticality

' Socio-Critical System (SCS) |

Individually owned clock

‘

Media & Mode’

Reliability

Figure 3. Three elements of a socio-critical system.

This element is to judge whether a social system has
technical aspects that are reliable and trustworthy. Reliability
is usually assured by a successful configuration of both human
and mechanical components.

3.6. The Socio-Critical System

A human-centric system in society, which has externality,
mission criticality, and reliability, is one which may adversely
influence society if it fails. We name a social system contain-
ing these three elements a Socio-Critical System (SCS) (see
Fig. 3).

In the case of a SCS failure, the government usually
intervenes to fix the problem. The SCS is often considered to
be in the public good. The scope of SCS coincides with the
traditional domain of public policy.

4. APPLYING THE VEE MODEL TO SCS

4.1. Typical SCSs

Human-centric systems, for example, a national security sys-
tem, an international currency system, and other large-scale
and complex social systems, typically represent SCS. They
generally contains the three elements of the Holon view:
externality, mission critically, and reliability.

4.2. Six Steps of the Vee Model

Forsberg, Mooz, and Cotterman [2005] suggest that the Vee
Model is the efficient systems engineering tool for dealing
with a large-scale system.

The Vee Model is conventionally considered as one of
“hard” systems approach often used for systems designs for
aerospace projects. Checkland’s hard/soft dichotomy labels
the Vee Model as “hard,” because the Vee Model takes a
problem-solving approach. Chekland and Scholes defined the
dichotomy as “the ‘hard’ tradition taking the world to be
systemic; the ‘soft’ tradition creates the process of enquiry as
a system” [Checkland and Scholes, 1990: 25].

This traditional labeling is distracting. The Vee Model
should be identified rather as a “soft” approach. When we

Systems Engineering DOI 10.1002/sys

apply the Vee Model with architecture adjustment and itera-
tion to solve a failure of SCS, the Vee Model can be used to
process inquiries for sharing goals.

The Vee Model is normally used for a large-scale, but not
complex system. A system is complex when we cannot un-
derstand it through simple cause-and-effect relations [Sage
and Rouse, 2009: 1186]. An aerospace project is a typical
example of large-scale but not complex system because we
can predict an outcome of the system despite relations among
components that are perplexed. By contrast, a social system
is complex in the sense that its emergence cannot be predicted
as simple cause-and-effect relations. In this point, the Vee
Model has merit by its process to allow architecture adjust-
ment and iteration until the desired emergent properties of a
system are achieved. This flexible adjustment and iteration
makes the Vee Model suitable to a social system problem.

To accommodate the goal among a system designer, prob-
lem owners, and stakeholders, the Vee Model prepares six
stages. These six stages are the benchmarks commonly shared
by a system designer, problem owners, and stakeholders for
system improvement (see Fig. 4):

a. Recognizing a failure

b. Identifying where and what kind of failure

c. Grasping the total system structure and analyzing the
system requirement

d. Modeling and proposing a solution

e. Verifying or validating a solution

f. Implementing or revoking a solution.

These steps are the standardized process of enquiries inter-
actively made among a system designer, a problem owner, and
stakeholders. The Vee Model has a feature to take a systemic
approach both to identify and to design systems requirements.
The Vee Model also has emergence by itself when it is applied
with modeling adjustment and iteration. It is an undividable
set of processes for inquiry to make accommodations among
various stakeholders on an ill-defined problem.

The six stages of the Vee Model as the soft methodology
are described as follows.
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‘ STAGE 1: Recognizing A Failure ‘

‘ STAGE 6: Implementing or Revoking a Solution N

“Frustration” Stage
e.g.: “Something is wrong in this system.”

I

“Just Do It” or “Give It UP” Stage
e.g. Actual Implementation or Come back to
the “Hint” Stage

STAGE 2: Identifying Where & What of Failures |

“Hint” Stage

e.g.: “This system is disrupted here, so it’s collapsing.”

L

—

STAGE 3: Grasping Total System Structure
& Analyzing System Requirement

STAGE 5: Verifying or
Validating a solution

“Exposing to Outsiders’ Eyes” Stage
e.g. Policy Recommendation of a new

“Visualizing"," Catching Order” Stage
e.g. “This system does not work here, no check point here,
no governance, no inspection here. We’d better fix them.” []

system proposal, putting it on public
comment procedure, holding a town
meeting, interview in the street,

N

social experiment, measuring

STAGE 4: Modeling & Proposing a Solution

quantified impact in the market.

”Connecting”, “Plumbing” Stage
e.g. Proposing renewal of System, establishing check system and governance
Introducing inspection rule, standing third-party committee to watch.

Figure 4. Applying the Vee Model to a Socio-Critical System: six stages.

4.2.1. Recognizing a Failure

At this stage a problem is opaquely sensed in an SCS. Some
may feel frustrated with the system, and this can be the start
of all that follows. At this stage stakeholders and their objec-
tives are ill-defined.

4.2.2. Identifying Where and What Kind of Failures

At this stage a large search is conducted to identify the gravity
and scope of system failures. It can be called the “Hint Stage.”
This stage clarifies differences of objectives and goals which
identified stakeholders have, and those differences are made
visionary to be put in dialogues among a system designer, a
problem owner, and stakeholders.

4.2.3. Grasping the Total System Structure and Analyzing
the System Requirement
At this stage, the focus is put on visualizing system failures
and structural deficiencies. The requirement is to restructure
the SCS to satisfy its three elements; externality, mission
criticality, and reliability.

4.2.4. Modeling and Proposing a Solution

At this stage, a modeling or proposal is made to renew the
system for improvement. It can be called the “Connecting” or
“Plumbing” Stage.

4.2.5. Verifying or Validating a Solution

At this stage, instead of verifying or validating the process of
traditional system engineering, a model or proposal is pre-
sented to a third party. SCS which is actually at work in society
can hardly be experimented with for verification or validation.
Therefore, policy recommendations, a public comments pro-
cedure, town meetings, and interviews in the street are often
used instead of traditional ways to verify and validate. We can
interpret that through these public processes a system de-
signer can verify or validate a solution prior to implementa-
tion. After implementation there needs to be an orthodox

verification or validation to see whether the implemented
solution worked or not.

Although the three elements of SCS are hard to measure,
some quantitative and/or qualitative validation methods are
often used as proxies to express the performance of alternative
solutions.

4.2.6. Implementing or Revoking a Solution

This stage is to actually implement a solution. If that solution
does not satisfy the previous stages with a poor evaluation of
performance, the SCS improvement process reverts to the first
stage. This iteration of six stages will continue until the
desired emergent properties of the system in consideration
come out.

4.3. The SSM and the Vee Model

The Vee Model is better defined as a soft systems approach.
Nonetheless, the Vee Model differs from the SSM only at one
point. The Vee Model includes social and cultural contexts
into one picture for analyzing problems. But the SSM uses a
separate set of analysis for these contexts as the root defini-
tions of relevant systems.

4.4. The SCS and the Vee Model

The flexible decomposition and integration at multiple layers
is a dominant characteristic of the Vee Model [Forsberg,
Mooz, and Cotterman, 2005: 108-116]. The Vee Model has
the structure of decomposition downward and integration
upward with flexible project flows. It also allows iteration of
the whole processes until the optimal outcome is achieved. At
this point, the Vee Model is the most suitable model to address
a complex system, the project outcome of which we cannot
predict.

An SCS, the most human-centric system among social
systems, is the most complex system as we cannot predict
emergence of systems properties. The Vee Model is applied

Systems Engineering DOI 10.1002/sys
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to an SCS with iteration until we get the desired emergence
of SCS. The Vee Model allows having several levels of de-
composition [Forsberg, Mooz, and Cotterman, 2005: 109]. By
climbing up one level higher of decomposition level after
adjusting the parts and their interactions at one level, emer-
gence of the SCS may be observed and measured [Jackson,
Hichins, and Eisner, 2010: 43].

5. APPLYING THE VEE MODEL TO
CLAIM-PAYMENT SYSTEM FAILURES

5.1. Claim-Payment System and the Layered
Viewpoint Model

The claim-payment system of an insurance company is a
typical social system. It is not purely a technical system just
to pay claims to policyholders. For an insurance company, all
interfaces with customers constitute a human activity system
for future claims payments. For example:

e Solicitation of insurance products with a proper expla-
nation of the contract

e Maintenance of the contract and appropriate revision of
customer information

e Mechanism to examine a customer’s request to pay
claims.

The claim-payment system of an insurance company con-
sists of hardware, software, humans, processes, and these
combinations. It is not limited to the hardware and software
of client data and payment machines. As processes, it includes
all human interactions of company employees and clients
from product development: solicitation, client data mainte-
nance, claims requests, claims payment examination, and
finally actual payment. The claim-payment system is operated
to properly pay claims upon request as contracted. For this
objective, the system needs clients’ knowledge of terms and
conditions of the policy and administrative adequacy of an

insurance company. Since the claim-payment system is a
typical human-activity-centric system, the claim-payment
system is one of the social systems, and thus the layered
viewpoint model that we discussed in subsection 3.4 is appli-
cable.

Figure 5 is the actual application of the layered viewpoint
model for the claims-payment system. The claims-payment
system has three elements as a social system in the human
activity view: “insurer” for role, “pay claims correctly” for
norm, and “confidence-provider” for value.

In the Holon view, a claims-payment system is redefined
as a Socio-Critical System. In this view, the “role/insurer” is
translated to “externality/public goods”; the “norm/pay
claims correctly” is translated to “mission-criticality/undis-
rupted payments”; and the “value/confidence-provider” is
translated to “reliability/assure confidence to a policy-holder”
(see Fig. 5).

The system has externality. The modern market economy
largely relies on insurance coverage. The modern insurance
system relies on the law of large numbers. It means that a large
number of policyholders equally consist of the same payment
group.

The system requires mission criticality. If an accident
happens to a policyholder, the claim and benefit should be
paid without any disruptions. If system failures result in
nonpayment to policy holders, considerable confidence will
be lost in the insurance system. And it may trigger major social
unrest. This is exactly that we observed in Japan from 2005
to 2008.

A modern insurance company operates a claims-payment
system with visible and accumulated technologies on its
business infrastructure. This infrastructure and related human
operations are keys to ensuring the reliability of the system.

5.2. System Requirements

To function in the public good, ensuring undisrupted pay-
ments and assuring confidence to policy holders are the client
requirements for the claims-payment system.

A Claims-Payment System as a Social System

Role: insurer

Value: confidence-provider

The Human Activity View

Norm: pay claims correctly

A Claims Pajmentfsfysterh as a S}oc

o-Critical System

Externélity: publié goods

Reliability: assure confidence to a policy-holder

The Holon View

Mission-Criticality: undisrupted payments

/

Figure 5. The claims-payments system and its layered elements.
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Figure 6. Rough functional diagram of an insurance claims-payment system.

An insurance company makes every effort in daily opera-
tions to meet these requirements. They are the most basic
functions of an insurance company.

The claims-payment system of an insurance company is a
long chain of business flows from policy contract, mainte-
nance and revision of contract information, to final claims
payment. Figure 6 is arough functional diagram of the claims-
payment system.

The claims-payment system of an insurance company is a
human-centric system composed of successive human inter-
faces:

Development of insurance products

Solicitations of those products

Contracting with policyholders an insurance policy

Maintenance and change of policyholders’ personal

data necessary for the future payment

¢ Examine eligibility for the future payment upon request
from policyholders of such claims

e Actual payment and possible reexamination for an ap-

peal for a no-payment decision.

Figure 7 shows that the top function of the system (a
policyholder correctly receives payment) can be divided into
sublayers of functions diversified among those of a policy-
holder, as well as a product development team, a sales agent,
a claim examination team, a reexamination team, a liaisons
team, and a senior management team of an insurance com-

pany.

5.3. Actual Case with the FSA and the
Insurance Industry

5.3.1. Systems-Approach To Identify Elements of
Nonpayments

The usual business flow of a private insurance company
consists of a long process chain from soliciting and contract-
ing to maintenance of contract to payments for claims. The

FSA in 2005 came to know of a massive number of nonpay-
ment cases, but it did not know at first sight what caused these
misconducts. Many policy holders complained both to the
FSA and to the insurance companies. The customers’ require-
ments were obviously unsatisfied.

The FAS started its investigation into nonpayment cases.
It identified dysfunctional elements of a payment system with
intensive dialogues with the problem owners and the stake-
holders in the insurance industry. Dysfunctional elements
were scattered around the claim-payments system. The FSA
extended the accommodation to share the common goal for
the government and the industry: to stop nonpayments. The
FSA then identified major leverage points to restore the
system’s functions. They are as follows (see Fig. 8):

e An insurance company did not provide proper product
information to a policyholder. A policyholder did not
have the knowledge to request a payment even if the
terms and conditions of the contracted product satisfied
such a request.

e A policyholder’s information essential to enable pay-
ment was not updated in an insurance company’s cus-
tomer database.

e There was no reexamination team in an insurance com-
pany to respond to a policyholder’s appeal after that
policyholder receive a no-payment notice from an in-
itial examination team.

e The senior management team of an insurance company
was not aware of these dysfunctions and therefore did
not exert governance on related sections.

5.3.2. The AS-IS and the TO-BE Models of an Insurance
Payment System

The FSA had successive dialogues for accommodation with
the insurance industry on the nonpayment issue from 2005 to
2008. They had dialogues to share their thoughts on what
elements of payment systems were missing. Then they set
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Al A policyholder
correctly receives

Al.1 A policyholder
correctly claims payment.

Al.l.Ll.l Product development team
correctly provides product information.

Al.1.1 A policyholder
correctly understands a product. [7]

payment.

A1.1.1.2 A sales agent
correctly understand products.

Al.1.2 A policyholder
correctly claims payment.

A1.1.1.3 A sales Agent
correctly provides product information.

A1.1.3 A policyholder
correctly receives payment.

Al.1.1.4 A policyholder
correctly understand products.

AL1.1l.5 A senior mgt. team
correctly understand performances.

|| Al.2 A claims exam team |_

correctly pays claims.

Al1.2.1 A claim exam team
correctly receive updated policyholder info.

A1.2.1.1 A policyholder
correctly provide updated info.

A1.2.2 A claim exam team

correctly understands a product.

A1.2.12 A liaisons team
correctly updates policyholder’s info.

A1.2.3 A claim exam team
correctly judges claims.

Al.2.4 A senior mgt. team
correctly understand performances.

A1.3 A re-exam team
correctly re-examines claims.

A1.3.1 A policyholder
correctly appeals to no-payment notice

L1

Al.4 A policyholder
correctly receives payment.

A1.3.2 A re-exam team
correctly accepts an appeal

—

A1.3.3 A senior mgt. team
correctly understand performances.

Figure 7. The activities-diagram of a claims-payment system. (Source: adapted from Shirasaka [2009: 6, Fig. 7]).
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Figure 8. The development of activities-diagram for the FSA’s corrective actions.
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Figure 9. Insurance payment system (the TO-BE model): connected and envisioned from In to Out.

their goals. Their agreed view can be summarized as the AS-IS
and the TO-BE models in Figures 9 and 10.

The AS-IS model and the TO-BE model are standard
notions of enterprise architecture. The AS-IS model describes
an actual state or condition of the system of interest. The
TO-BE model describes the shared goals among stakeholders
of the system. FSA and Japanese insurance firms actually did
not use either of the AS-IS model and the TO-BE model to
share understanding the state and condition of their failed
systems and to set their common goal to achieve. However, it
is perceived that FSA and insurance companies shared un-
written but very similar pictures of the AS-IS model and the
TO-BE model of enterprise architecture when we read FSA’s
official notices on the no claim payments and payment leak-
ages issue [e.g., FSA, 2005c, 2005d, 2007a, 2008c]. Thus in
this subsection we use the AS-IS model and TO-BE model to
describe shared images in reality and goal of FSA and com-
panies on this issue.

The TO-BE model: All business flow is connected and
envisions its quality from in to out. Proper governance of
executives and inspections are functioning (see Fig. 9). In the
soliciting and the contacting stage, a customer well under-
stands the terms and conditions of the insurance policy. In the
maintenance stage, agents and employees constantly contact
customers to reflect changes in their needs and to provide
advice if needed. In the payment stage, sufficient information
is gathered to make accurate judgment to pay customers’
claims properly and promptly.

The AS-IS model: This is what actually happened in Ja-
pan’s private insurance companies. Lack of governance re-
sulted in those systems being disconnected and remaining
dysfunctional for those three stages (see Fig. 10).

This dialogue process corresponds to the “rich picture
phase” of the SSM. By drawing the rich picture, and by
writing a conceptual model, the SSM cultivates room to
accommodate problem owners and stakeholders. Similarly,
by sharing both models, the FSA and the insurance industry
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Zard S
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No Dispute Appealing

omtrac Panel

& OUT=Payment for Clai

tract

~No Payments

Payment Leakage
X
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Not trained enough to judge

No multiple check system
-contents

Figure 10. Insurance payment system (the AS-IS model): The FSA found it disconnected and disrupted.
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stood for the first time on common ground. It was to recognize
the insurance company’s public role (externality), the impor-
tance of undisrupted payment upon a policyholder’s request
(mission criticality), and the significance for integrating tech-
nological and human aspects of the claims payment system to
regain confidence from policyholders (reliability). The FSA
and the insurance industry reached four corrective actions in
Figure 8 for the system failures.

5.4. The FSA's New Systems Approach To
Accommodate Obijectives

Table IT shows the chronology of the nonpayments cases from
2005 to 2008 summarizing FSA actions [2005a, 2005b,
2005¢, 200d, 2005e, 2006b, 2006¢, 2006d, 2006e, 2007a,
2007b, 2008b, 2008c]. This table shows that there is some
common pattern in these cases:

Some nonpayment or payment leakage cases emerged.
The FSA issued reporting orders to insurance compa-
nies seeking feedback on all similar cases. This action
consequently contributed to letting the FSA share the
rough picture about the nonpayment cases in a way
similar to drawing rich pictures of the SSM.

e The FSA held hearings and a scrutinized survey of
reports submitted by the insurance companies.

e The FSA issued public announcements of the survey
results.

e Administrative correction orders (business suspension
orders and/or business improvement orders) were is-
sued to make insurance companies improve their inter-
nal control, governance, and function of their
claims-payment systems. This was the accommodation
phase to push claims-payment system recovery.

e The insurance companies submitted their business im-
provement plans to the FSA. They voluntarily commit-
ted to their action plan to improve their deficiencies.

AN

5.5. FSA Unintentionally Applied the Vee Model
To Solve System Failures

The above pattern of actions taken by the FSA and the
insurance industry exactly corresponded to the “soft” sys-
tems-approach. It applied the Vee Model to SCS on the six
stages set out above. Nonetheless, there is no explicit evidence
to show that the FSA consciously applied the Vee Model to
solve these system failures. But the FSA used the “soft”
systems approach with the insurance industry to share the goal
of problem solving. Here we observed the six steps of the Vee
Model which the FSA and the insurance industry followed
(see Fig. 11).

5.5.1. Stage 1: Recognizing a Failure

They observed the FSA’s initial inspection results of insurance
companies, and media coverage of nonpayments or payment
leakages were utilized. Failures emerging in the claims-pay-
ment system were thus recognized.

5.5.2. Stage 2: Identifying Where and What Kind of Failures
Mandatory reporting orders were issued. For insurance com-
panies, it was the first major contact to the FSA for problem
solving. Reports were so detailed; they contained all informa-
tion regarding nonpayment cases regarding categories, fig-
ures, and possible causes. Cases of governance-failures,
deficiencies of the double check systems, and even responsi-
bility of the senior management team were also reported. The
AS-IS model (Fig. 10) was the fruit of all information gath-
ered in this process.

5.5.3. Stage 3: Grasping the Total System Structure and
Analyzing the System Requirement

The FSA held intensive hearings with the insurance compa-
nies. They used the reports that insurance companies submit-
ted before for goals sharing. Successive dialogues between
the FSA and insurance companies were coordinated to ensure
cooperative work to create a TO-BE model (Fig. 9).

/T

’ STAGE 1: Recognizing A Failure ‘

’ STAGE 6: Implementing or Revoking a Solution

FSA’s Inspection result of insurance
companies and media coverage

—

FSA promote companies’ self-sustaining
efforts to improve systems. Expected to

| STAGE 2: Identifying Where & What of Failures |

implement plan-do-see-action cycle.

‘ FSA’s Mandatory reporting orders

/ﬁ

| STAGE 5: Verifying or Validating a solution

STAGE 3: Grasping Total System Structure
& Analyzing System Requirement

The insurance companies
periodically submitted their

a re-structuring model.

FSA’s intensive hearing sessions with insurance companies.
Dialogues as coordinated and cooperative work to create

business improvement plans as
ordered to solve system failures.

[1

:

STAGE 4: Modeling & Proposing a Solution

Ve

FSA issued administrative orders focused on recovery
of governance, introduction of multi-layer check system,
ex post inspection of claim-payments etc.

Figure 11. The FSA unintentionally applying the Vee Model: six stages.
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5.5.4. Stage 4: Modeling and Proposing a Solution

The FSA issued administrative orders. These orders were
intended not as a “verdict,” but rather were issued to announce
the shared goals with the insurance industry for fixing their
failures of internal control. The content of the orders was
focused on several specific measures: recovery of govern-
ance, introduction of a multilayer check system, creation of
the ex post facto inspection team of claim payments, and
intensive coordination of different sections in the same com-
pany. These measures were essential to once again satisfy the
clients’ requirements.

5.5.5. Stage 5: Validating a Solution

The insurance companies submitted their business improve-
ment plans. These plans were periodically resubmitted to let
the FSA monitor the speed and status of improvement.

The FSA implemented the “Public Opinion Poll on Finan-
cial Services Users’ Satisfaction” in 2006 and in 2007 [FSA,
2006a, 2007c]. In comparing these two surveys, we noticed
that financial services consumers who felt dissatisfaction with
services offered by insurance companies drastically de-
creased from 34.8% in the 2006 poll to 21.6% in the 2007
poll. Although the satisfaction rate also somewhat decreased
from 19.1% to 13.4%, the above numbers are the quantitative
validation of effectiveness of the FSA’s Vee Model approach.

5.5.6. Stage 6: Implementing or Revoking a Solution

The FSA’s insurance policy reviews [FSA, 2007d and 2008a]
encouraged insurance companies to promote self-sustaining
efforts to improve their claim-payment systems. An insurance
company is expected to implement for itself the “plan-do-see-
action” cycle. This “plan-do-see-action” cycle is, in the FSA’s
intention, similar to the six stages in the SCS-applied Vee
Model with architecture adjustment and iteration. FSA ex-
pects insurance firms to adjust their claim-payment system to
achieve better payment performances by applying the Vee
Model iteratively for themselves.

5.6. SCS, System Complexity and the Vee Model

A social system is complex because the system emergence
cannot be easily explained by cause-effect relations. The
unpredictability of emergence comes from uncertainty in
elements interactions and self-organization in a system [Wil-
son, 2001: 334-335]. An SCS is the most complex system
because its elements have human-centric functions and there-
fore highly unpredictable outcome of exogenous inputs to the
SCS.

The Vee Model is the efficient system architecture to
address to a system failure of interest, corresponding to emer-
gence of system of interest, by adjusting six steps from
dividing system elements to synthesis of the system and
iterating the whole six processes. This flexibility of the Vee
Model with iteration made the Vee Model best to address a
failure of the social system which is characterized by its
unpredictable emergence. An SCS, the system that is most
characteristic of the social system, is relevant to systems
engineering application of the Vee Model.

6. CONCLUSIONS AND FURTHER RESEARCH

6.1. Conclusions

A group of social systems is eligible to be the subject of a
systems-approach. A social system has three elements, i.e.,
roles, norms, and values. Nonetheless, it is not sufficient for
a social system to be the subject of systems engineering with
these elements.

It is useful to apply the multiple viewpoint model of
systems engineering to create a new approach. A social sys-
tem on the human activity view is transformed to a socio-criti-
cal system in the Holon view.

A Socio-Critical System (SCS), a layered social system in
the Holon view, has three elements; externality, mission criti-
cality, and reliability. An SCS is usually a complex and
large-scale system. So the Vee Model is applied when it fails
and needs to be fixed.

The Vee Model is a “soft” approach to accommodate goals
of a system designer, problem owners, and stakeholders to
solve ill-defined problems.

The claims-payment system of insurance companies meets
the criteria of an SCS. Thus we can apply the Vee Model for
an SCS problem.

Massive nonpayment and payment leakage cases emerged
in Japan’s insurance companies in 2005-2008. By applying a
systems approach, even unconsciously, the FSA intervened in
business conduct of Japanese insurance companies in order to
solve failures of their claims-payment systems. The FSA’s
intervention with a systems approach breaks new ground in
providing the Government of Japan with a systems engineer-
ing rationale to take action for systems failures of the social
system for public policy purposes. This systems engineering
rationale may develop a new methodology for a government
to achieve better regulations and enforcement of how it is
involved in economic activities and contracts in the private
sector, where we used to consider a government to be pre-
vented from any involvement in private activity and private
contracts even in the case of social system failure.

6.2. Further Research
There are two agenda items for further research:

First, the case study of the FSA’s implicit usage of the Vee
Model does not sufficiently prove its common effec-
tiveness for all SCSs. Further research opportunities
exist for explicit consideration of the Vee Model solv-
ing a problem in an SCS, and its qualified measure-
ment.

Second, we identified that the socio-critical system had
three elements (externality, mission critically, and reli-
ability). However, it has not been proved that every
social system which has these three elements is an SCS.
This necessitates future study.
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