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Balanced Scorecard (BSC) makes both practitioner and academic take notice
these years. The reason is that BSC rethinks performance measurement system of
organizations. And furthermore, BSC has become a strategic management system that
can facilitate organizations to identify the operational factors which driving future
success, to align their strategic objectives and actions, and to accumulate the
resources that can create long term competitive advantage.

This research adopts case study method and focuses on the feedback structures of
developing a balanced scorecard. The purpose isto find key success factors of building
and implementing BSC from a feedback |oops per spective. We choose one typical case
that implementing BSC successfully and study on its feedback structure by performing
feedback loops analysis. We hope for accumulating knowledge of facilitating
organizations to implement BSC more effectively by exploring and learning to
under stand the nature of dynamic complexity that formed by building and
implementing BSC.

The result represents and explores the feedback structures of the case. We find
some dynamic issues which including the critical forces that reinforce organizational
growth, the congtraints that may limit its growth in the future, the delays that cause
more difficultiesin aligning resource allocation, the interconnectedness among the
above, and the mechanism that implements BSC and causes organizational change
smoothly. By building a feedback loops model of the case, we can deeply understand
the dynamic complexity of developing BSC and the difficulties of achieving dynamic
strategic alignment in this case. And we find some dynamic principles to implement
BSC effectively.

KEYWORDS: Balanced Scorecard; Dynamic Complexity; Case Sudy;,
Feedback Loops

Thelssue of BSC IsNoticed

Baanced Scorecard (BSC) advocated by Kaplan and Norton (1992, 1993,
1996ab, 2000eb, 20014b) , is a management method and tools which highlight the
grategic dignment of organizaion. In order to transfer visoninto action and
implement strategy effectively, BSC can hep managersto notice a diverse set of
drategic focuses, including financia pergpective, cusomer perspective, interna
process perspective, and learning and growth perspective.



And the iterative process of developing, implementing, and reviewing BSC is
clarifying vison and trandating vison into Srategic agenda, objectives, messures,
target score, and grategic action etc., communicating and linking strategy from top
leve to lower, developing and implementing operationd budgets and plans, and
exploring and learning from the operating information feedback and reviewing BSC.

BSC isnot just a performance measurement system to build scorecards for
management control and performance evauaion. BSC becomes a drategic
management system that can fadilitate finding performance drivers, exploring and
describing drategic action map precisdy, and implementing srategy effectively.
Furthermore BSC could initiate continuous improvement, organizetiond change,
resource accumuletion, and organizationd learning. Aforementioned management
activities could bring competitive advantage to organizations.

Accordingto Kaplan and Norton’sbook (Kaplan and Norton, 2000b), many
organizations throughout the world now have adopted or are using the BSC to develop,
implement, and manage drategy. Kgplan and Norton share the practica experience of
more than 200 companies that have implemented the BSC, and the research results by
in-depth case sudies induding Mohbil, CIGNA, Nova Scotia Power, and AT& T
Canada.

Recently many academic literatures studied on the issues of the BSC. Induding
Kaplan and Nortonfocused on clarifying and presenting the BSC' s theory, method and
toolsfor the practice and position of management, and on publishing the practica
experience, by combining academic research with consulting practicein theseten
years. (Kaplan, 1990, 1998; Kaplan and Norton, 1992, 1993, 1996ab, 2000ab, 2001ab)

BSC |sa Strategic Management System

Someliteratures regard the BSC as the integrated management control system
(Clinton and Hau, 1997). And Atkinson et d. (1997) postioned thet the importance of
BSCisthat it ties Srategy, process and managers together and, in so doing, provides
an integrated system of planning and control. Kaplan and Norton (2001ab) proposed
that BSC is transforming from performance messurement system to strategic
management system.

BSC Emphasizing the Cause-And-Effect Relationships

In these years, Kgplan and Norton (2000eb, 2001ab) develop the tool of “ Strategy



Map” for BSC's adopters to communicate both their strategy and the processes and

systems that will help them implement that strategy. Strategy mgps show the
cause-and-effect links by which specific improvements creste desired outcomes. And
in their latest book “The Strategy-Focused Organization” , from their practicd
conaulting experience, Kaplanand Norton presented some cases that using strategy
mep asatool of mapping, testing, communicaing, and implementing Srategy
successtully.

Butin Mami’s (2001) research, they performed some interviewsin 17 Finnish
companies that adopted BSC. This research found that BSC are used in two ways. The
first isas amethod of approaching MBO. The second isto use BSC as an information
system. And they found that the idea of linking measures together based on assumed
cause-and-effect relationships was not well understood by the early adopters of BSC.
The above observation may fail the BSC implementation without consdering the
problems of “BSC measures lacking cause-and-effect reaions (Olve et d., 1999)”.

“Too Many Measures’ or “ Overlooking Some Critical Measures’ Decreasing the
Effectiveness of BSC

Some literatures mentioned the issue of “too many measures may cause the BSC
implementations failed ” (Ittner and Larcker, 1998; Lingle and Schiemann, 1996; Olve
et d., 1999). Lipe and Satlterio(2000) use experiment method to examine judgmental
effects of the BSC and find that unique measures in abusiness unit’'s BSC may be
under weighted in performance evauation. The result that unique measures are
disregarded in theex post performance evauation of a business unit’s manager has
sgnificant implications for the unit manager’s ex ante decison-meaking strategy. And
Kaplan and Narton (1996b) note that 1agging measures are often rather generic, while

leading measures are more likdly to be customized for each business unit. Thus,
evduators who focus on common measures may largdy overlook or disregard leeding
measures. Underweighting nonfinancial and leading measures undermines the goals of
the BSC, which was expresdy designed to incorporate such measures into manageria

thought and decison-making (Kaplan and Norton, 1996ab).

Find the Pitfalls and Commandments of Developing the BSC, and Suggest Some

Management Principles.
Some literatures showed thet the BSC involved adopters into a complex system of

organizationd change. Induding the change of darifying vison, formulating Strategy
and objectives, communicating strategy, the budgeting system and resource dlocetion,
srategy implementation, performance evauation and reward system, and reviewing



drategy and learning et .

Lewy(1998) clamsthat 70% of scorecard implementationsfail. Professor Lewy
and Lex du Mee of KPMG Management Consulting perform some research by using
European companies as case studies. The research showed the ten commandments of
BSC implementation. And then following the above observetion, MuCunn (1998), as
the leader of KPMG Management Consulting in the UK, proposed an deventh
commandment: “Do not dart implementing BSC unlessit is known what is hoped to
be achieved”.

Rousseau and Rousseau (2000) focused on why the BSC has not aways managed
to ddiver the required results. And they identified severd pitfals of the BSC and
provided an integrated way to solve these problems.

In order to solve the problem of failing to achieve the god of developing the BSC,
some literatures formulated some management principles, processes, and Sages
(Chow e d., 1997). According to the above viewpoints, the direction of successful
BSC implementation suggested by those authors is much more smilar to the latest
idess of Kagplan and Norton (2000b).

1 Trandate the Strategy to Operationdl Terms: using the Strategy map to
clarify the hypothesis of strategy and to communicate and test the
cause-and-effect rdationships of srategy.

2 Align the Organization to the Strategy: using aligned drategic themes
and priorities to bresk through the barrier of functiond organization

3. “Make Strategy Everyone' s Everyday Job”, “Make Strategy a Continua
Process’, and “Mohilize Change through Executive Leadership” show
that the BSC invalved organizations into a complex system of
organizationd change, and they need everyone s commitments and
continuous change.

This research is focused on the complexity system of developing the BSC. The
complexity sysem isinduding the issue of changing the objective systems, the
Srategy management system, the performance evauation system, the reward system,
and organizationd learning system. And such a system may midead the managersto
make wrong judgment and wrong decisions. Therefore, in order to enhance the
effectiveness of developing the BSC and to achieve the god of the BSC successfully,



wetry to explore the complexity of developing the BSC by case sudy method.

Rethinking the Process of Developing and I mplementing
BSC from a Feedback L oops Per spective

Inahaligtic view, the process of developing and implementing the BSC isagod
seeking feedback mechanism. By setting the god and recognizing the redlity, we find
the gap between the expected performance and redity, and then we can have some
plans and actions to decrease the gap. After that, the current redlity improved, and the
iterative process continues.

We can redlize that there are mulltiple loops in the above feedback mechaniam,
induding saf-reinforcing feedback loops and god-seeking feedback loops. And when
we consgidering another eement “feedback loop with dday”, we can be sure thet the
dynamic complexity (Senge, 1990; Sterman, 1994, 2000) and the counterintuitive
behavior (Forrester, 1975) would make the decison makers not be able to understand
the whole systems and midead them to make wrong decisons that might cause the
implementation of BSC to fall.

This research explores the complex system of developing BSC from a feedback
loops perspective. The Sysem Dynamics emphasized the multi-loops, multi-state,
nonlinear character of the feedback systems (Forrester, 1961), and it isto recognize
the underlying structures of systems and to find the high leverage policies (Lynas
1980; Morecroft, 1985; Wolstenholme, 1990; Richardson, 1991; Coyle, 1996). In this
research we adopt the Quditative Sysem Dynamics (Wolstenholme, 199G, Coyle,
1996; Veamix, 1996).

This research reviewed some literatures about developing BSC from a feedback
loops perspective to understand and manage the dynamic complexity. According to
some literatures review, Akkermans and Oorschot (2002) find two advantages and
five limitations about BSC. The advantages are “ Checking just afew numbers’ to
lead manager to focus on criticd indicators, and the second “Bridging the gep
between different fields’ to combine different agpects of a company into one
scorecard and fadilitate Srategic conversation. Thelimitations are “Unidirectiona
causdity too smpligtic (Nareklit, 2000)”, “ Does not separate cause and effect in time
(Nareklit, 2000)”, “No mechanisms for vdidation”, “Insufficient between Strategy
and operations’, and “Too internaly focused”. The before-mentioned view concerned
that the cause and effect linkages of developing BSC would generate the dynamic
complexity to have impect on the BSC's effectiveness. And Akkermans and Oorschot
advocate the use of system dynamics as amethod to overcome the limitations to



current BSC theory.

Sterman et d. (1997) built a sysem dynamics Smulation mode based on the
BSC usad a Andog Devices, Inc. (Kagplan, 1990) The modd helped to explain why
Andog experienced difficulties initidly trandaing dramatic improvementsin the
BSC's operationd measuresinto improved financid performance. (Kaplan and
Norton, 2000b) The reason is the dynamic complexity thet caused by multiple loops
with dlays and nonlinear, intangible factors (for example: morae) generated critica
impact, difficulty in dynamic igning resource dlocation. And by SD modding we
can have a degp understanding about the complexity we faced in the system of
developing BSC.

Wolgenholme (1998) proposed that SD is being used to support the design,
testing and use of BSC. The scope to gpply a SD gpproach liesin three areas. The first
isto use avery generic modd in the visoning stage across dl BSC perspectives. The
second isto creste gpecific sub modeswithin each perspective that can support
systems thinking by combining four perspectives. The third isto create a specific
high-level modd to assess the magnitude of the trade-offsin performance measures
and hence shed some light on the mogt significant meesures. Therefore, SD modds
can dlow indghtsto develop and lead to both the definition of dternative measures
that may become more important in the future.

Olve et d. (1999) integrated the fidlds of SD and BSC to develop the third
generaion by building SD smulation models. The above can provide a sructure that
helps managers to identify and understand the cause-and-effect relationships among
BSC drategy objectives and actions, some tests of future results by introducing
smulaion into the BSC process, afoundation for learning by reflecting the drategy in
holigtic view, and abasisfor Srategy discusson.

Soper et d. (1999 showed that BSC implementations often fail (up to 70% fail
to achieve management expectations). Some factors of falures are that “practitioners
separate the sectors in developing BSC for each, and fail to re-capture the holidtic
view”, “BSC isintuitive Smple and degant, implementers tend to underestimate the
difficult and complexity of generating agood BSC”, and “ Even experienced managers
have greet difficulty in understanding the implications of changein multiple
interrdlated decison variables’. That isto say developing the BSC could lead
organizations into a complex system of generating multiple feedback loops with
delays and resource congrains. Therefore, Soper et d. suggest that gpplying systems
concepts in al agpects of the design and development of a BSC isimportant.

Roy and Roy (2000) propose the system dynamics as atool to support the BSC
process. SD can support to understand the complex system of developing BSC, to test
the Strategy before implementation, and to Smplify the communication of the BSC

drategy.

After reviewing the above literatures, we recognized that the dynamic complexity



generated by the complex cause-and-effect relationships, the trade-offsamong
multiple objectives and measures, the resource and capacity condraints, and the time
ddlays And we bedlieved that the dynamic complexity might midead the decison
maker to focus on short-term profit not for long-term deve opment, to generate
misperceptions of feedback information, and then to perform wrong Srategy to
alocate resources. The before-mentioned issue must decrease the effectiveness of
deveoping and implementing BSC. Therefore, in order to enhance the long-term
effectiveness of developing BSC, we need to use the feedback |oops perspective and
sysem dynamics method to darify and inquire the complex sysems of developing
BSC. By the above process, we can facilitate the organization to implement BSC
effectively.



Case Study: The Nova Scotia Power Inc. NSPI

Case Description

The Nova Scatia Power Inc. (NSP1) isthe primary dectricity supplier in Nova
Scatia of Canadafor dmost 80 years. NSPI is aregulated, investor-owned public
utility. In 1996, David Mann as the CEO of NSPI, was faced with the chalenge of
positioning NSP!I for anew world of deregulaion, not increasing price, and cost
pressures. In 2000, NSPI was providing 97% of the generation, 99% of the
transmission and 95% of the digtribution of dectricity in Nova Scotia (Kaplan and
Norton, 2000b; Emera Inc. 2000 Annua Report, Nova Scotia Power Inc. webgte).

Even though NSPI was faced with challenge of managing strategy from 1996 to
1999 the performance was impressive (Kgplan and Norton, 2000b)=Sales volume

increase of more than 13% Productivity improvement of nearly 36%

(kilowatt-hours of sales per employee)*Ddliver the higher revenues with 20%

fewer employeessPower interruptions and customer hours without power

decreased to record low level 2Customer satisfaction increased steadilye

Accidents dropped by 25% to a record lowEnvironmental incidents decreasede

Employee commitment surveys showed large year -to-year increases
NSPI'sVigon

NSPI’svison isto be the cusomer’s choice in energy and services and it
continues to invest in new technologies and services to further enhance rligbility and
increase efficiency. (Nova Scotia Power Inc. website, http://www.emeracom)
Strategic Andyds

1. Focusing on operational excellence and cost management without an electricity
priceincreasein Nova Scotia from1997 to 2000. (EmeraInc. 2000 Annua Report)

1.1 Manage Cogts controlling fud cogt; increasing utilizetion of generaion
facilities.

1.2 Cugtomer focused drategy: investment OM& G expense to ensure customer
reliability (including maintenance expenditures); invesment in new IT and
building customer processes and cgpabilities; partnering with customers.

1.3 Srong earnings and cash flow, and rdlidble dividends appedling to investors.

1.4 Taking respongibility for communities and environment.



2. Developing Balanced Scorecard (Kgplan and Norton, 2000b)

2.1 Formulate anew gtrategic plan: developing by senior management team and a
drategy consulting firm.

2.2 Build a grategic measurement system: to guild and gauge the success of the
plan.

2.3 Unite the plans of the SBUs and lead them to work toward the same overdl
gods

2.4 Deveoping scorecard based on four pergpectives.

2.5 Satingfrom the corporate-level scorecard.

2.6 Aligning the strategic themes, drategic objectives, measures, and action plans.

2.7 Communicating and linking BSC drategy.

2.8 Incentive compensation plans linked to the BSC.

Table 1: NSPI developing BSC four perspectives

Manage Costs
Objective Measure
Environmental 1| Environmental performance index
Performance

Operating 1 Total manageable costs’kWh sold

Efficiency 2. Fuel cost/kWh generated
Optimize 1. Percentage of actual capital spending
Capital economicallyjustified

2. Percentage of 2000 ACE plan approved on

Utilization basis of economic justification
Build the Business
Objective Measure
Maintain Net earnings
Confidence of
Investment
Community

Build Customer Loyalty

Objective Measure
Increase Customer Customer loyalty rating
Loyalty
Customer Growth Sales volume(GWh sold)
and Retention
Reliability Outage performance index
Develop Employee Commitment
Objective Measure
Safety 1. All-injury frequency rate
2. High potential incident ratio
3. Reduction in public electrical contact incidents
Competency 1. Percentage of employees with development plans
Attainment 2. Percentage of employees with development plans
achieving one or more development goals
Employee Employee commitment survey results
Commitment

Source: Kaplan and Norton(2000b)



Assume the Pattern of Behavior of the KPI

After reviewing the secondary deta of NSPI (Emeralnc. 2000 Annua Report,
Nova Scotia Power Inc. webste) and its experience of deveoping BSC in Kgplan and
Norton'sbook (Kaplan and Norton, 2000b), we try to assume the patternof behavior
of the key performance indicators. We choose the impressive performance that NSPI
mede by operationd excdlence and developing BSC from 1996 to 1999. We assumed
the pattern of behavior of KPI's as followed.

A

A B

v
v

*Sales volume increase of more than 13% *Deliver the higher revenues with 20%
*Productivity improvement of nearly 36% fewer employees

(kilowatt-hours of sales per employee) *Power interruptions and customer hours
«Customer satisfaction increased steadily without power decreased to record low
«Employee commitment surveys showed large Ievel§

year -to-year increases *Accidents dropped by 25% to a record low

*Environmental incidents decreased

Figure 1: Pattern of Behavior of Key Performance Indicator

Adapted from Kaplan and Norton(2000b)



Strategic Analyss from a Feedback Loops Perspective

This research rethinks the records of Kaplan and Norton's book (Kaplan and
Norton, 2000b) about NSPI developing BSC and performs reviewing NSPI’s 2000
annud report and information on its website.

First o al, we try to map the dynamic assumption with feedback loops to
represent the NSPI’s strategic objectives in BSC's four perspectives individualy. For
example, NSPI focused on the strategic theme “Manage Costs’. One of the strategic
objectives was enharting the operating efficiency. And NSPI needed some measures
to monitor the performance. The description above can aso trandate into some
negative feedback loops to represent the BSC's nature of goal seeking as followed
Fgure2.



1. Mapping the strategic theme ” Manage Cost” of BSC (Adgpted from Kgplan and
Norton, 2000b)

We trandate the strategic theme (Manage Cost) of NSPI’s BSC into feedback
loops as followed Figure 3. There are some goal seeking feedback loops to set desired
performance, aware the gap between desired performance and redity, and implement
some actions to improve the current condition.

Manage Cost

+
Desired environmental performance .
Gap of environmental performance

Actual environmental performance_ + Environmental action

Desired manageable costs per kWh sold -

Gap of manageable costs
+

Actual manageeable costs per kWh sold __.\f n

Action of improving cost efficiency

Actual fuel cost per kWh generated .EITD. +

+
_.—o—'—'—'—Gap of per fuel cost
Desired fuel cost per kWh generated

Desired percentage of capital spending economically justified + . )
Gap of percentage of capital spending
Actual percentage of capital spending _+\i +

;'_'_'_'_'_,_,_.—-—Action of improving;apital utilization
Build Customer Loyalty
//mstomerloyalty rating

,/Gapof customer loyalty rat|
+ oo
Action of enhapcing customer loyalty ActuaJ r loyaltygating
/ / <Customer satisfaction>

<Action of resource allocation> %\@ Word of mouth effect
e

Custgmer |nf|ow
/"’" Customer outflow
+ / /Actual outage performance index
Salesvolume ’3

Custmoer base

Gap of outage erformance

Action of enhancing el ectri |ty supply reliability

Desired outage performance index <A cti on of resource allocation>



3. Mapping the strategic theme ” Build the Business” of BSC (Adapted from Kagplan
and Norton, 2000b)

We trandate the Srategic theme (Build the Business) of NSPI’'sBSC into
feedback loops as followed Figure 5. We represent one goa-seeking feedback loop
regarding to enhance earnings and cost competitiveness. And we aso congtruct some
cause-and-effect relaionships and one sdf-reinforcing feedback loop regarding to the
confidence of investment community .

<Sales volume>

Build the Business

<Actual manageeable costs per kWh sold>

Unit price rate
+
+
Desired net |ncome Actua net incorfs——Sdles revenue Total M anageabIeCosts
Gap Of ”a income Total operating costs <Sa| esvolume>

\ <Actua fud cost per kWh generated>
Confidence of |nvestment community 4+ Fixed and unmanageable costs

( ) Action of enhancing earnings and cost competitiveness

Stock price

Fgure5: Mapping the srategic theme ”Build the Business” of BSC in feedback loops
Adapted from Kgplan and Norton (2000b)



4. Mapping the strategic theme ” Develop Employee Commitment” of BSC (Adapted
from Kgplan and Norton, 2000b)

We trand ate the strategic theme (Develop Employee Commitment) of NSPI's BSC
into feedback loops as followed Figure 6. We represent two goal seeking feedback
loops regarding to improve safety of work environment and enhance competency of
employees. And we also construct some cause-and-effect relationships. The less actual
injury or incident frequency rate affects the more employee trustfulness and
satisfaction, and then enhances employee commitment, and the more employees
involving development plans affects the more employee moativation, and then
increases employee commitment.

Develop Employee Commitment

Desired injury or incident frequency r
N
/-'-"'"'_'_s Gap of incident frequency
Actual injury or incident frequ_ency rate -“—T—‘:‘- +\
+ Action of improving Saf ety®#—— <A ction of resource allocation>

Employee trustfulness and satisfactiom——————————————®Employee Commitment survey,_results

+

+

Acuon of competency attainment
Empl oyee motivation

Gap of employees with development pI ans
+ <Action of resource allocation>

Actual percentage of employeesinvolving development plans

Desired percentage of employeesinvolving or achieving development plans

Fgure 6. Mgpping the Strategic theme ” Develop Employee Commitment” of BSCin
feedback loops
Adapted from Kgplan and Norton (2000b)



Integrating Four Perspectives of BSC with Feedback Loops

After mapping the feedback loops of BSC' s strategic themes, objectives, and
actionsindividudly, we need a halidic view to undersand the interconnectedness of
NSPI's grategy. And we integrate Figure 3 to 6 and represent the whole complex
system as followed Figure 7.

AsHFgure7 showed from Casual Link 1to Casual Link 4, we could capture the
whole picture of NSPI’s BSC drategy. And we tried to use feedback loops analysisto
understand the nature of the dynamic complexity.

The areaof Casual Link 1 focused on the more employee commitment affecting
the more effectiveness of drategic action, the more improving the quaity of product

and sarvice, and then the more satisfying customers and enhancing customer loyalty.

The areaof Casual Link 2 focused on the more satisfied customersincreasing
sdes volume and sdes revenue, and improving the financid condition.

The areaof Casual Link 3 focused that the more enhancing net income and
improving the utilization of cgpitd, increasad digposable capita's and enabled the
actions of resource dlocation (including A: action of enhancing customer loyalty, B:
action of enhancing dectricity supply rdiability, C: ation of improving ssfety, and D:
enhancing competency of employees). By continuous investing in these actions, NSPI
can cregte the reinforcing feedback loops to sart the growth engine.

The areaof Casual Link 4 had no sgnificant impact on financid maregement
and resource dlocation only when NSPI had enough disposable capitals. But when
NSP fdl into financid congtraints, the more financing capital needs increased
liabilities with interest and interest expenditures. And then interest expense increased
depletion of digposable capitals The above casud linkage was a Hf -reinforcing
feedback mechanism that generated financia stress circularly.



Manage Cost

Desired environmental pgrformance )
ap of environmental performance Build Customer Loyalty

+ esired customer loyalty rating
T Environmental action //H-D

Actua environmental peformanL.—o—'—'—'—'_' /G ap of customer loyalty ratmg\
Desired manageable costs per kWh Sotth———a Action of enhancing customer loyal Actual customer loyalty rating
= ey A
" Gap of manageable costs l +

W0r1dL of mouth effect -

24

Customer inflow

" E
Actual manageeable costs per kWh $old 7 \+\ ;
ction of improving cost efficiency :.-':

Actual fuel cost per kWh w‘ . +

i o Customer outflow /' Customer satisfaction
Desired fuel cost per kWh genera@/_G 2 of per fuel cost Custmoer b . .
Desired percentage of capital spending economically justified Casual 1ink3 + Causal linkl
Actual outage performance index
+ +7
ap of percentage of capital spending A sal ormanoe
Actual percentage of capital spend] = 5 ="
+ ction of improying capital utllizatlon

tlon of enhancing electricity supply relial@ity

Actual percentage of ACE plan approved on basis of economically justification +
= Quality of product and service

Desired percentage of plan appr oveti+/'€’8p of percentage of plan approy
. Build the Business
Casual link4

Liabilites with interest"

Desired outage performance index

Action of rm&;g@éﬂocati Develop Employee Commitment +

nterest expenditure
___———mDisposable capital

financing capita /
+ = +Sa|es revenu

needs of fi nanC| n
Desired net income net mcome

Desired injury or incident frequency Late
+ Effectiveness of strategic action
ap of incident frequency
+

——
Actud |nJ ury or incident frequentcy rg

e =Action of improving Safety

e
S —nit price rate

Jotal Managesble Costs ™~ Empl oyee trusifulness and satisfastor—r ) oyee Commnment survey results

Gap of na income

+ "G
Total operating costs =
Confidence of investment communit 5 9 +
<Actua fuel cost perfkWh generated> +
QJr &‘& + +  <Actua manageeable costs per kWh sol

Stock price Desired percentage of employees involving or achieving development pl i ctlon of co ency attainmen
Fixed and unmanageable costs je
Action of enhancing earnings and cost competitiveness

Actua percentage of employees involving development plans

ap of employees with development plans +
- Employee motivation

Fgure 7: Integrating N SPI’s BSC Strategy in Feedback Loops
Adapted from Kaplan and Norton (2000b)



Finding Underlying Structure

1. NSPI's Growth Engine

From 1996 to 1999, the excdlent performance was generated by a series of
drategic objectives, measures, and actions, which interconnected with one another.
And the interconnectedness rel ationships could be trandated into feedback loops to
explain the pattern of behavior of KPI's excellence. We recognized the driving force
that pushed NSPI' sinvestment and performance. We cdled such adriving force as
“Figure 8: NSPI's growth engine’. And Figure 8 was extracted from Figure 7.

Customer Base‘ﬁ‘\

. Actual Customer Loyal ty Ratmg

Sdes Volume

. %A Customer Satlsflcanon

Sdes Revenue
Operating cost of per kWh sold

Customer el ectr|0|ty usage effici ency

Actual Net Income %3 Qual ity of product and service
Needs of capacity investment g

:;;f%a Effectiveness of enhancmg operating effici ency action

Employees motlvaI|0n and commitment

+

Disposable Capital —+'>Investment in new technoTogy

N 34,

Investment and eff&ctiveness of improving safety Employee trust of s*éfety
+ -

/ +
Injury and incident frequency rate
Investment and effectiveness of employees development plan % F Employees involving development plans

+

Figure 8: NSPI's Growth Engine (extracted from Figure 7)

AsFigure 8, from afeedback loops perspective, there are some sdf -reinforcing
feedback loops (A to F). Aligning Loop A, B and C is the driving growth force to push
NSPI’sgod setting and investment in some critical resources or competence of
financid, customer, and interna process pergpective. And the above is not enough.
Enhancing the qudlity of earnings, alocating resources to some criticd invesments,
enhancing customers satisfaction and loyalty, and bringing more financia resources,
the above circle must be supported by the employees commitment or growth and
learning perspective. The feedback loops (Loop D, E, and F) are criticd to sart the
driving force of Loop A-C. And the growth engine drove the excdllent performance
from 1996 to 1999, and it is composad of some sdf-reinforcing feedback loops (Loop
A-F)



2. Aligning Resource Allocation, Or Meeting the Limits

In Figure 8, the growth engine needs drategic dignment in dl of thefinancid,
customer, internd process, and learning and growth pergoective. Therefore, we can
smulate the Stuation “whet if these four BSC' s perspectives are not digned”, and
“what if the resources dlocation are not digned in investing the capacity of safety and

employees development”.

Asfollowed Figure 9, the grovth engine encountered Limit 1 and Limit 2
represented that NSPI didn’t sufficiently invest resources and accumulate capacity to
drive the sdlf-reinforcing feedback loops of employee commitment. So, the balancing
feedback loops of employee commitment might limit the growth of finencid and
customer satisfaction performance.

Customer Base  +
Actual Customer Loyalty Rating

SaJes Volume .

+
u %@A Customer Satls‘lcan on

+

Sales Revenue
Operating cost of per kwh sold

Generation volume + Customer electri C|ty usage eff|C|en

Actual Net Income Quailty of product and service
Needs of capacity |nveim
+

%QO C Effectlveness of enhanu ng operating eff|C|ency actign u

+

D|spowble Capitat *Tnvestment in new tecJHnoIogy Employees motlvatlon and commitment

= Empl_oyee trust of gafay
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Fgure9: Meet the Limitsto Growth

According to Forrester’ s (1964) opinion “....the solution to product growth liesin
the capita investment policies’, we redlized thet the growth engine but under
investment would limit the driving growth forces. And the solution of this feedback
mechanism should focus on the investment in critica resource and capecity, and
anticipate preparing the investment.



3. Considering the Impact of Delay

Figure 10 consders the cause-and-effect reationships with the impact of ddays.
Dday A to Dday E areinduding information processing delay, decison dday,
cgpacity and new technology finished delay, experience learning dday, customer and
employees cognitive dday et d.

The above delays accompany the sdlf-reinforcing feedback loops, which have to
increase the difficulties in digning the dynamic of strategic objectives and actions.
And lack of dynamic strategic alignment will generate the limits to growth. At last, the
effectiveness of developing BSC must decrease and the experience must fail in
implementation in the long run.

We ds0 congder the feedback structure as some god seeking feedback loops
with delays. Therefore, the god seeking process with delays may midead the decision
meakers to have wrong information judgment. Not enough petient to execute actions
faled to achieve the drategic gods. Overreacting and making wrong decisions will
meake the sysem unbalancing, osdllating, and fixing thet fail.

Customer Base‘?

A Actual Customer Loyalty Rating if
Sdles Volume

+ \ DelayE
A e
+ Customer Satisfication
Sales Revenue
Operating cost of per kWh sold +
+
+ Customer electricity usage efficiency
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Figure 10: Feedback Loopswith Delays
We dso concerned the delays of cgpacity investment gpproving, building, and
finishing might cause the congruction cyde (Ford, 2001, 2000, 1999) in the long run.
And that will bring the system into an unsteady structure with capacity congraints and
dectricity price oscillation.
Ancther isue is concerned about how to recognize the leading indicators of BSC.
Aswe know that BSC'slearning and growth perspective is the leading perspective.



But when we consider the leading indicators as desired objectives, we must redize
that delays accompany the god achieving process. Some leading performance drivers
which accompanied delays, such as employee competence accumulation, sheping
employee commitment and organizationd culture, and full utilization of new cagpacity
and technology, have to be consdered the difficulties in understanding and managing
the feedback |oops with delays into the decision making process.



4. The Mechanism That Implementing BSC and Causing Organizational Change
Smoothly

Asthe structure of Figure 11, firgtly, NSPI’ s top management developed a
corporate-level balanced scorecard. And in order to communicate the BSC srategy
with lower levels and employees, NSPI distributed copies of BSC to every manager
and used the company newdetters, presentation in meetings, and forums. Therefore,
the more resources of strategic communication and linkage affected the higher degree
of lower leve recognizing BSC, and then affected the higher degree of lower leve
involvement, and then affected the more opportunity of strategic conversation and
interaction, and then continued the circle. Aswe knew theat is a sdf-reinforcing
feedback loop, and with ddays. The aboveis critica to implement BSC successully
and dso induding the concept of double loop learning to make NSPI's managers
undersand BSC's complexity deeply.

Another key factor isthat the performance measures of BSC is precise and
provides the milestone stage by stage. That can facilitate monitoring the performance
result, making the performance evauation evidentidly, and getting the notice and
support of top level. And the above might start the sdif -reinforcing feedback loop to
support the top level and employees commitment to BSC.

Thelast key structure was that NSPI had incentive compensation planslinked to
the BSC. That would reinforce the lower level and employeesto involvein the BSC
and support the commitment to change the planning and control system smoothly.

Target of top management developing BSC

+
) Resources of strategic communication and linkage
Action of top management for BSC +

Delay 1

+ +

Strategic conversation and interaction

‘%@g Delay 2

%& Degree of lower level recognizing BSC

=9

Performance improvement of BSC's measures
+

+ +

Degree of lower level involvement

Degree of connecting with reward system Delay3
+

Fgure11: The Mechanism That Implementing BSC and Causing Organizationd

Change Smoathly
Adapted from Kaplan and Norton (2000b)



Condugon

The Dynamic Ritfals of Developing BSC
1. The driving force of growth engine is not strong enough.

The BSC isintended to balance the manager’ s focus of measuring performance
and finding the gtrategic performance driver. And as Kaplan and Norton said that the
perspectives of the BSC don't have to be four. Every company can develop their own
perspectives of BSC. But, how can we be sure that we got enough perspectives and
objectives?

In this research, we proposed that the interrelationship among the BSC's
perspectives, objectives, and actions should be noticed. Only when this
interreaionship involves the driving force of growth engine, and srong enough, we
can believe that the BSC' s strategic perspectives are enough. We dso cdled such a
growth engine as the sdf -reinforcing feedback loop.

According to this research performing the NSPI’ s case study, we proposed some
underlying structures (Figure 8 to Figure 11) to describe and understand the dynamic
complexity of developing the BSC. There are some possihilities to cause the Stuation
of “the driving force of growth engine is not strong enough”.

1.1 Not enough perspectives, objectives, and actions cut the cause and-effect
relationships and the feedback loops. That will bresk the completeness of
BSC drategy and weaken the driving force.

1.2 Too much concern on finandid, customer, and interna process perspective;
and overlooking the employee commitment and learning and growth
perspective.

1.3 Didn't anticipate managing the limits of capacity, competence, and resource
congraints. So encounter the limits to growth.

1.4 Some resource accumulations are with time delays. And without dynamic
aignment of resource alocation and accumulation, we could not balance
and dign the driving forces that interconnected with one another.

2. The difficulties of dynamic strategic alignment.
From afeedback |loops perspective, every BSC's drategic objectives had at least

one goa seeking feedback loop. By integrating the NSPI’ s four Strategic themes with
Fgure 7, we discovered a complex system. Such a complex system needed diverse



investmentsin gtrategic plans and actions. Therefore, the resource management
became more difficult to kegp dignment in gpace and time.

3. Conflicts among strategic objectives.

The conflicts among strategic objectives caused from two or more god-seeking
feedback loops that had trade-off. Therefore, in some cases we got success in some
indicators and failed in ancther. In some other caseswe fdl into oscillation. And in
more dynamic views, we redized that sometime the trade-off wasin short term, and
we could bring dl indicators improvement in the long run anly when we recognized
the dynamic dignment and alocated resources in proper timing continuoudly.

4. Growth and underinvestment in capacity causes limits.

The above-mentioned “capacity” isaleve variable to represent including the
capital capacity, the human competence, the service capacity, average skill capacity,
and workforces to share the work lording. The above dl need sustaining investments
in accumuleting the cgpacity stock. Therefore, we must adign our gtrategic actionsin
managing diverse“ critical flows’ that could generate the “rate-in” effect to increase
the level variables, and decrease the “rate-out” to avoid the depletion of capacity. Only
when the diverse cgpacities are sufficient, the limits would not congtrain the growth.
And fallowing Forrester’ s (1964) opinion, the principle of managing the feedback
mechanism of growth and underinvestment in cgpacity should focus on the investment
in critica resource and cgpacity, and anticipate preparing the investment.

5. Sf-reinforcing feedback 1o ops with time delays increasing the difficulties of
resour ce management.

This research mentioned “the growth engine” which was composed of some
interrelated salf-reinforcing feedback loops. These sdif -reinforcing feedback loops
were composed of some god-seeking feedback |oops thet represented the BSC's
drategic objectives and actions. As the cause-and-effect links of the saif -reinforcing
feedback loops are with time ddlays, managers may misperceive the information
feedback and become not enough patient and visonary for long term resource
planning. And that aso would encounter the problem of lacking dignment to
condrain the sysemic health and growth.



6. BSC' s strategic objectives formulating the balancing feedback loops with time
delays cause oscillation and difficulties in capacity alignment.

Asthe cause-and-effect links of the baancing feedback loops are with time
delays, the drategic god achievement process caused manager’ s misperception of
information feedback. The whole system became a more ursteady system just like that
Ford (2001, 2000, 1999) sad the congtruction cycle, which gppeared an unsteedy
Sructure with capacity condraints and eectricity price oscillation.

Besides, the balancing loops with delays made more difficulties in cgpacity
dignment.

7. Ignoring the reinforcing feedback loops of causing organizational change smoothly.

AsFigure 11 showed, there are some requirements to push members acceptance
of BSC and organizationd change smoathly. Including the support and trust of top
menagement, strategy communication and linkage, time and resource budget for
srategy conversation, lower levd and employees involvement and commitment,
sugtaining informetion feedback for monitoring the performance and preparing for
adjustment actions, needs of seeing some improvement of indicators, properly
designing areward system for performance evauation et a. The interconnectedness of
the above factors is composed of some sdif -reinforcing feedback loops with ddlays.
And once lacking one of the requirements or overlooking the time ddays, the
feedback loops won't sustain to drive the organizationd change. And the
implementation of the BSC failed.



The Dynamic Key Success Factors
1. Driving the growth engine needs multiple resources allocation and alignment.

AsFigure 3, 4, 5, 6, 7 showed, the NSPI's BSC strategy was to achieve a series of
drategic gods. And then we clarified that the NSPI’s BSC strategy brought the
synergy and drove the growth engine as Figure 8. The above was NSPI’s top
managers who intended to achieve and redlized from 1996 to 1999.

From afeedback loops perspective, the BSC strategy that managersintended to
achieve might bring the intended conseguences, but sometimes cause the unintended
consequences. In thisresearch, we use Figure 9, 10 to Smulate the unintended
consequences that may limit the growth by underinvesting some critical resources and
increase the difficulties of resource dlocation and accumulation in proper timing.

In order to manage the dynamic aignment in resource alocation, we need to
explore and understand the complex system of BSC srategy by feedback loops
andyss. By mapping, testing, and communicating the cause-and-effect relationships
of the growth engine, managers can test the strategy hypothesis coll ectively. To ensure
the sufficient driving force, testing the synergy of BSC' s strategy and checking
possible cgpacity limits and some feedback loops with delays are both required. To
relieve the capacity limits, first of al, we need that managers take this noticed, find the
critical congdraints, set the desired target, and have some actions to improve the
current redity. At the same time, by feedback loops andlyds, congdering the time
ddays of stock accumulation and investing enough resources can discover the strategy
of dynamic dignment. This digned srategy can direct the resource dlocation and
accumuleion in proper timing and place.

2. Building the reinfor cing feedback |oops of creating organizational change smaoothly.

As Fgure 11 showed the NSPI’ s experience of successful implementation, we
discover some management systems to support the BSC implementation. Support of
top management, strategy communication and linkage, time and resource budget for
drategy conversation, employees involvement and commitment, sustaning
information feedback, encouraging by indicator’s improvement, and the proper reward
system et d., the above are the necessary conditions or key success factors for
developing and implementing the BSC. From afeedback |oops perspective, these key
success factors generate some salf -reinforcing feedback loops and drive the force of
achieving objectives, only when we understand and manage the dynamic neture of
Fgure 11’ s feedback loops with ddays. Firs of dl, support of top management and



continuous communication and conversation with members create the main
sdf-reinforcing feedback 1oop, and that open the gate for accepting and experimenting
the BSC. And the most important thing is this main sdf-reinforcing feedback loop
needs time and resource budget for along time.

Sacondly, rebuilding members perception of “some indicators being monitored
by callective’, “finding the critical indicators is important”, “open for experimenting
and tegting”, “bdlieving the BSC, we a0 need some performance’, and “wanting for
seeing some improvement”, the above can accumulate the perceived level of
involvement and commitment. And as Figure 11, this sdf-reinforcing feedback loop is
adsowith dday.

The last sf-reinforcing feedback loop is about connecting the reward system
with the BSC implementation. We believe that the timing issue of connecting the
reward system is more important than the issue of connecting or not.

3. Resource management needs dynamic alignment: antedate to invest in capacity and

competence

From asystem dynamics view, in order to push the growth of driving the
sf -reinforcing feedback 10op, managers need to envison pattern of growth and
predate to accumulate the capacity and competence. Investment in tangible capacity
(ex: capitd capadity, service capecity) and intangible capacity (ex: qudlity, capability,
skill level) are both needed. It is more complex that the stock of one of the capacity
has feedback relationships with the stock of some other capacity. And the
accumulations of these levels are usudly with time delays. Therefore, dynamic
resource management becomes more difficult.

By feedback loops andysis, we can firgly find some capacity limits which
neading resource invesment. Secondly, exploring the impact of time dday to find the
time budget plans and to smulate the dynamic resource congtrains, the above can
Support managers to use system dynamics and to test the BSC drategy in more
dynamic view.

Thelast thing isto decide the priorities of resource alocation by focusng on the
mogt critical condraintsin feedback loops andlyss

4. Considering the dynamic impacts of time delays.
Feedback loops with ddays may midead managersto perceive the informetion

feedback which being not in asystemic view, and to result in wrong decisons.
The most important thing is to recognize the criticd points and cause-and-effect



links that having time ddays, and to find out the length of ddlay time. From the above
deay time information, we can try to Smulate the interconnectedness of feedback
loops and redlize the nature of dynamic forces. When some goal seeking feedback
loops with delay dominate the feedback structure, the dynamic dignment of resource
invesment and capacity accumulation must be emphasized. Managing the ime ddays
isto be patient, nat to fdl into fixing thet fail, to monitor the indicators continuoudy,
not to erode the god, and to invest in diverse cgpacity in proper timing.

And when the sdf-reinforcing feedback loops with delays dominate the feedback
dructure, to drive the growth forces needs strong links among the cause-and-effect
relationships. And managers must surpasses the cgpacity limits and antedete to invest

in critica capacity.

5. Using D to support testing and communicating strategy and to facilitate double
loop learning from BSC strategy.

This research provided atheoretical framework for testing and communicating
srategy and to facilitate double loop learning from deve oping and implementing the
BSC grategy, as followed Figure 12.

Figure 12: Tedting and communicating BSC drategy with system dynamics and
fadilitating double loop learning

In Figure 12, the upper circle represents the ordinary process of developing and
implementing the BSC. And the learning and feedback process is more emphasized
for finding the performance drivers and push managers to reflect the BSC's vision,
drategic themes, objectives, measures, and actions.

The suggested framework focuses on the middle and lower circles. By using the
system dynamics method to map, test, and communicate the BSC drategy.
Management teams could map and test their BSC strategy hypothesis. By system
dynamics computer modd smulaion or sysems thinking, we could degply explore
the complex system behind the BSC dtrategy and performance indicators. And the use
of sysem dynamics modes and feedback loop andlyss can fadilitete operaiondizing
the BSC drategy management system.

Whenever we build a system dynamics modd for BSC and find out some dynamic
drategic ingght in operationd level, we could communicate the dynamic complexity
of BSC with the other members. Therefore, we provide the mechanism of “team
reflection and conversation”, which must become the critical meeting and managers
have to budget their time and resource for it. And we expected that this learning field
get the effectiveness of double loop learning.
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