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INTRODUCTION
Models are essentially means to communicate representations of a segment of reality in order to
understand it, in such a way that analysis can be made on it. These analyses, in turn, are made
with the intention of making predictions or taking decisions with some level of certainty about the
outcome or future state of the object being represented. Any model is also an incomplete, simplified and imperfect representation (Florez, Sanchez, & Villalobos, 2014). The precision of a model
can be enhanced by adding details, but, though any model might include an arbitrary level of
detail, caution must be taken in order to make representations clear enough for those using it,
and practical enough so only relevant aspects of the problem at hand are used. We state that the
correct level of detail for a model can be fund using the concept of effective theory, which is “a
framework created to model certain observed phenomena without describing in detail all of the
underlying processes” (Hawking & Mlodinow, 2012). In the context of the representation of business value, we want to avoid including unnecessary details, making use of only the mini-mum set
of abstractions needed to depict an organization as a value creating system.

Enterprise architects create models of organizations so different stakeholders can obtain a complete view of the state of every relevant artifact of the organization and how these artifact interact
and depend on each other. Enterprise Architecture (EA) in general, and Business Architecture
(BA) in particular use models intended to communicate with management teams. In this paper,
we consider BA as a subset of EA aimed at representing the strategic structure of the organization
and its relations with its operating structure. Though the languages used for EA and BA models
have evolved to include all artifacts that could be of interest of almost any stakeholder, from motivation models to infrastructure details, one aspect of modelling is still notoriously weak: the communication with business teams. As an approach to meet the needs of these stakeholders, effort
has been put recently in enhancing the expressive-ness of architecture models by including business-level artifacts and views. For example, since version 2.0, the ArchiMate modelling language
supports artifacts like goals, drivers, requirements and constraints (The Open Group, 2015).
Though concepts like these are indeed useful in many areas of business analysis, business stakeholders are often more interested in business value. When asked by business people to show the
benefits of architectural models, enterprise architects are limited in their answers, because their
models do not possess any semantics for business value, and the most they can do is to show
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which artifacts could benefit from a determinate initiative, but not how much could be that impact,
unless they use estimations of financial impact, built outside those models.

In this document we target the problem of representing and analyzing business value using BA
models. First, we present a static representation of value building artifacts through a metamodel
that includes and establishes the relations between business capabilities and common EA modelling artifacts like services and resources. Second, we define quantitative attributes and algorithmic behavior that should be included in the models based on such metamodel, in order to represent the dynamics of value through the use of the concept of value flows. Last, we present analytical views and diagrams based on results obtained using a realistic case built upon this modelling approach. These views combine value with other concepts commonly used in business architecture, to show how value flows can be used as a means to facilitate communication between
IT and management teams, in order to obtain a deep and detailed understanding about how value
is created within the organization.
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1 VALUE-FLOW REPRESENTATION AND ANALYSIS
1.1 VALUE REPRESENTATION
In order to establish an unambiguous representation of value, we will begin by adopting a definition of this concept that can be easily used in the context of business architecture. In this context,
all modelling artifacts are oriented to offer a ‘big-picture’ view of the organization and its strategic
vision. This vision is composed of goals established for the realization value for specific stakeholders. We conclude that in this context value can be defined as the worth of a specific artifact
in the pursuing of a goal for a specific stakeholder (Aldea, Iacob, Hillegersberg, Quartel, &
Franken, 2015). It follow from this definition that value, when measured, must be relative to one
or more goals already established by the organization. Though there can be goals oriented towards very different means and ends concerning the interests of various groups of stakeholders,
we will focus on goals that have a clear focus on immediate benefits represented in the profit
obtained from the activities the organization develops, because these are easy to measure and
are frequently used in governance and modelling frameworks concerning business value, as will
be shown in the following section.

1.1.1 Metamodel
The metamodel we propose to represent value flows within BA models is minimalistic in its nature,
as it comprises five entities, namely, the organization and its re-sources, internal services, capabilities and external services. Hierarchical structures (which are not part of the metamodel) can
be created in order to create maps representing classifications of capabilities and services. It shall
be noted that the relation-ship between the organization and the other entities is that of composition (an organization is composed of them), whilst the relationships among the other entities is of
aggregation (a capability, for example, includes a collection of internal services, but is not composed of internal services). The metamodel we will use to represent an analyze value flows is
depicted next (Fig. 1).
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Fig. 1. Metamodel
In order to establish the modelling entities necessary for the representation of value, we will use
a modelling approach in which business capabilities are essential. This approach is composed of
the following entities:

1.1.2 Capabilities
Business capabilities are entities of critical importance in BA modelling. Ulrich and Rosen use the
definition of capability as “a particular ability or capacity that a business may possess or exchange
to achieve a specific purpose or outcome” (Ulrich & Rosen, 2011). Capabilities can be classified
in capability maps, though care must be taken in order to link only concrete capabilities to other
elements in models.
Azevedo et al consider a capability as “the ability (of a static structure element, e.g., actor, application, component, etc.) to employ resources to achieve some goal” (Azevedo et al., 2015).
Kudryavtsev et al use the definition of capability as “the ability of an organization to perform a
coordinated set of tasks, utilizing organizational resources, for the purpose of achieving a particular end result” (Kudryavtsev, Grigoriev, & Bobrikov, 2014). Gresky mentions that a business
capability is “an ability or capacity or a company to deliver value, either to customers or shareholders” (Greski, 2009). More recently, the VDML standard has incorporated the concept of capability, though in this context capabilities are restricted as a means for the “delivery of a product
or service” (OMG - Object Management Group, 2015).
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We propose that the artefacts that should be used in order to bridge the business value represented in BA models with organizational goals are business capabilities. Resources and deliverables can change in function of how the organization considers is best for its processes (or example, through processes or optimization). Services and processes might also change in order
to best fit corporate goals (through process re-engineering), but capabilities can be directly linked
with goals. Furthermore, Aldea et al argue that capabilities are the way to link business and IT
because “they are focused on business outcomes”, and that “an organization’s value creation is
highly related to its various capabilities” (Aldea et al., 2015).

Table 1 summarizes the definition of capability we will use in this paper, and provides examples
relevant to this element:

Definition
Symbol
Examples
A particular ability or capacity
Inventory management
that a business may possess or
Product manufacturing
exchange to achieve a specific
Product promotion
purpose or outcome
Order fulfillment
Table 1. Definition of capability

1.1.3 Services
Services are the points where actual value creation happens in the metamodel. In other words,
value cannot be created if there are not services which the clients can make use of, with specific
deliverables (tangible or intangible), quality attributes and acceptance criteria. Several authors
offer definitions of the term ‘service’. This concept is defined by Lankhorst as “a fundamental
behavior concept that fulfils a business need for a customer (internal or external to the organization)” (Lankhorst, 2013). Additionally, processes and activities are also behavioral concepts,
though we consider them as non-essential in the context of value modelling, because they are
“intended to produce a defined set of products and services” (Lankhorst, 2013).

The concept of service has been given several complementary definitions in the literature of EA.
For example, Grönroos defines service as “value creating support to another party’s practices …
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this support may either relieve customers from taking on some task or enable them to do something that otherwise would not be possible to accomplish or would be accomplished less efficiently
or effectively” (Grönroos, 2011). Wang et al define services as “customer-provider interaction to
co-produce value” and from this “value is regarded as the ultimate goal of all the participants”
(Wang, Ducq, & Xu, 2013). Pombinho, Aveiro and Tribolet add that a service is “any act or performance that one party can offer another that is essentially intangible” and that “this concept is
usable even for products if their trade is regarded as a service itself, as every service is an interaction” (Pombinho, Aveiro, & Tribolet, 2012). In BPM and SOA literature, services are based upon
business functions (O’Sullivan, Butler, & O’Reilly, 2012). From the previous references, it can be
concluded that services are important structural elements in modelling business value, and that
in the context of modelling and analysis, services and products can be treated in the same way.
Processes might be broken down to services and vice versa, but processes and activities only
create value through the services they enable. Different arrangements of processes might serve
the same service.

We will classify services according to their role in value creation and capture in two groups: external and internal. External services are intended to serve actual clients of the organization, and
so are involved in value creation and capture towards the organization’s clients. Internal services
are intended to serve internal ‘clients’, that is, intermediate stages of the value creation, and thus
they depend on what happens in the level of external services in order to establish their own
value. Resources must be linked to internal services, not to external services. Internal services
can be classified using a service map, though it is important to use only concrete services to
establish relations with other elements in the model.

We will represent the relationship between services and capabilities as double: services are arranged so they support the organizational capabilities, and at the same time internal capabilities
can support the adequate implementation of internal or external services. Table 2 summarizes
the definitions of service we will use in this paper, and provides examples relevant to this element:

7

Definition
Symbol
Internal service
Behavior provided by the organization in order to support the implementation of capabilities

Examples
Provision raw materials
Create finished product
Distribute finished product
Market products

External service
Sell finished products
Behavior enabled by capabilities,
oriented towards offering a valuable outcome to an external client of
the organization
Table 2. Definition of service

1.1.4 Resources and employees
We consider these as the performing elements of the organization, that is, those elements the
organization must have available in order to pursue its goals. Though there is no formal definition
of what a resource is in Archimate, this concepts is not new in the modelling community. Some
active structure elements in Archimate can be taken as resources, such as actors, locations and
the different elements of IT infrastructure (e.g. node, device, network, system software), though
these distinctions have no effect in value modelling.

As for previous definitions of what a resource is, when presenting his REA model, McCarthy used
the definition of economic resources as “objects that are scarce and have utility and are under
the control of an enterprise” (McCarthy, 1982). More recently, Azevedo et al define a resource as
“an asset owned or controlled by an individual or organization” (Azevedo et al., 2015). The VDML
standard defines a resource as “something that is used or consumed by an activity to deliver its
value” (OMG - Object Management Group, 2015). From these definitions, we establish that the
resources are passive elements in EA models, and that they can be arranged in different configurations in order to obtain expected results through active elements.

Table 3 summarizes the definition of resource we will use in this paper, and provides examples
relevant to this element:
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Definition
Symbol
Examples
Objects that are scarce and have
Input materials
utility and are under the control of an
Data center
organization, and that are used or
Office supplies
consumed by services.
Locations
Table 3. Definition of resource

1.1.5 Related work
Cronk and Fitzgerald made one of the earliest attempts in creating a consistent definition for the
concept of BV, as early as 1997. When trying to find a correlation between IT expenditure and
organizational performance, they find that, though there exists a plethora of methodologies relating IT expenditure to BV, there is little understanding of what is being measured and how the
components relate to one another, assuming that the reader has a similar understanding to that
of the researcher, but, considering the many different perspectives in the literature, this is unlikely
to be the case. They state that a clearer definition of BV should have an organizational perspective, as two given information systems can be equally effective but may vary greatly in the value
they add to the business (Cronk & Fitzgerald, 1997).
Most early references in this matter do not mention directly the term “business value” but, instead,
use the more specific term “benefits”. Most of these early sources conclude that the benefits of IT
investments are hard to measure and evaluate (Mercken, 2005). Nonetheless, the necessity of
having such results is clearly expressed: “Without a clear benefits management plan and a shared
notion of value it will be difficult to make sure the business benefits aimed at will really be
achieved, and it will be equally difficult to avoid runaway projects” (Mercken, 2005). The concept
of value is used extensively by Ross and Weill in their book “Enterprise Architecture as Strategy”.
They don’t offer, though, any formal definition of this concept, but it is implied that when they refer
to it they refer to sales (revenue) and margin (Ross, Weill, & Robertson, 2006).

We will refer to the modelling and analysis approach we present in this paper as Savana (Simple
Architecture Value Analysis). In Table 4 we will contrast Savana with some frameworks and methodologies that make use of the concept of business value, including the approaches presented
by Roelens and Poels (Roelens & Poels, 2013):

9

Name
REA Value
Chain Specification

VNA Value
Nework Analysis

VDML

Capability
Maps

e3-Value

VAL-IT

Description
Models the resources that are exchanged between a company and
its external environment and corresponds with the value network
element (Hunka & Zacek, 2014).
VNA models capture the conversion of tangible and intangible assets into value in the context of internal (e.g., within the company)
and external (e.g., between the
company and its partners) (Allee,
2010).
Modelling language for the analysis and design of the operation of
an enterprise with focus on the
creation and exchange of value.
Represents both tangible and intangible value flows, collaborations, business activities, and capabilities (OMG - Object Management Group, 2015).
Framework for determining the
core competencies (capabilities
that enable the firm to deliver a
fundamental customer benefit)
based on their ‘value characteristic’ (Hafeez, Zhang, & Malak,
2002).
Methodology for modelling and designing business models for business networks (Huemer, Schmidt,
Werthner, & Zapletal, n.d.). Is
based on the concept of value objet: a service, a good, money or
even an experience, which is of
economic value for at least one of
the actors involved (Gordijn,
2006).
Framework established by COBIT
for the governance of business
value in the context of IT (ISACA,
2008).

Comparison
Similar: REA models reflect the
monetary flows between the company and its environment.
Different: REA models do not include capabilities.
Similar: Financial impact is suggested as indicator of value for
tangible assets.
Different: uses a “perceived
value”, which is a subjective assessment about people’s perception of value.
Similar: includes capabilities as a
modelling element.
Different: does not narrow its
breadth to monetary, economic or
financial measures, but instead
tries to include as many dimensions of “benefit” as possible.

Similar: includes capabilities as a
key element in relation to value.
Different: defines capabilities as
formed by the integration of resources, not services.

Similar: value is taken from an
economic perspective.
Different: actors may value an object differently and subjectively,
according to their own valuation
preferences.

Similar: value in this context is defined in financial terms.
Different: value relies on the relationships between meeting the expectations of stakeholders and the
resources used to do so.
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Value Chains

Michael Porter defined a value Similar: analysis focuses on activchain as the processes and activi- ity costs and margins as a strateties that contribute to the competi- gic analysis activity.
tive advantage of the organization, Different: only dynamic attributes
regardless of any other attribute of of the organization can be value
processes and activities (Porter, objects.
1998).
Table 4. Comparison of value representation approaches

Fig. 2 summarizes how these approaches can be classified according to the analysis categories
presented by Lankhorst (Lankhorst, 2013), and how Savana fits in that classification:

Fig. 2. Comparison of value representation approaches

1.2 VALUE-FLOW ALGORITHM
Based on the strategy of BA modelling exposed in the previous section, we present now a method
of analysis based on the concept of value stream. Ulrich and Rosen define a value stream as an
“end-to-end collection of activities that create a result for a customer”. They complement his definition by mentioning that “value streams are a very high-level view of value accretion, broken into
stages”, and that “value streams stages further decompose into business processes”.
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1.2.1 Configuration
In the first place, we present the definitions associated with the analysis algorithm we will use:


Value model: structure of type DAG (Directed Acyclic Graph), compliant with the metamodel presented in the previous section.



C(X): total cost associated with a specific node in the value model.



PC(X -> Y): percentage of cost of X that is transmitted to the node Y.

The function PC(X -> Y) can be easily configured in the relationship between a resource and a
service. This must be equal to the percentage of ‘utilization’ of a particular resource in relation to
some service. Though the technique of cost distribution used by an organization depends on its
accounting practices, we recommend using the ABC method (Activity Based Costing), because it
takes into account the cases of resources not directly associated with production (Jiambalvo,
2012). The total sum of the utilizations of a service might be 100% or less, depending on the
‘availability’ of that resource. In any case, it is advisable to use expert criteria to define the percentages of utilization in the model.

1.2.2 Algorithm description
The goal of the algorithm is to calculate VA for every node in the value model. The precondition
necessary for this algorithm is that there is a known value for C(X) greater than zero for every
node of type resource and employee in the value model, and that there is a known value of PC(X>Y) for every relationship.

Pass1:
Foreach(es ∈ ExternalServices)
es.cost := aggregateCost(es)
End Foreach
Pass2:
Foreach(es ∈ ExternalServices)
distributeValue(es, <Console input>)
End Foreach
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aggregateCost(X):
If ((X ∈ Employees) ⋁ (X ∈ Resources)) Then
// Trivial case
c := X.cost
Else
Foreach(child : child of X)
cn := aggregateCost(child)
// Non-trivial case: accumulates partial cost
// contributed by every child node
c := c + (cn * PC(child->X))
End Foreach
X.cost := c
End If
Return c
End aggregateCost
distributeValue(X, valueCreated):
X.valueCreated := valueCreated
X.valueCaptured := valueCreated – X.cost
If((X ∉ Employees) ∧ (X ∉ Resources)) Then
Foreach(child : child of X)
// The portion of value distributed to each child // node is proportional to the cost contributed
// by that child
distributeValue(child, valueCreated * (PC(child->X) * child.cost /
X.cost)
End Foreach
End If

End distributeValue

We show next a step-by-step schematic of how this algorithm works with an example. This example is a simplified model of a manufacturing company. In order to build a model small enough
to show the different stages of the execution of the algorithm, we have created a simplified example of this manufacturing case. This model is comprised of 1 external service, 5 capabilities, 7
internal services, 6 resources and 4 employees. The complete description of this simplified model
can be found in the Annex A. A more complete model will be used in the following section of this
paper to illustrate how analysis can be made with realistic models. The sequence of steps executed by the algorithm to traverse the model in order to distribute costs is shown in Table 5.
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Initially, resources and
employees have a specific
cost, parameterized before
the algorithm begins

Cost is assigned from re- Each service consolidates
sources and employees to the cost received from its
services according to the resources and employees
percentage configured

This same process is Next, each capability con- Finally, we have the total
repeated between services solidates its costs
cost of each external serand capabilities. First,
vice, which, in this case,
each service distributes its
should be equal to the sum
costs
among
the
of the costs of all employcapabilities
associated
ees and resources.
with it
Table 5. Algorithm – Pass 1 (cost aggregation)

The second pass of the algorithm calculates the value created (VC) and the value captured (VA)
of every node in the graph, as shown in Table 6.
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First value created is assigned for each external
service, which is obtained
from an external input (for
example, the console)

Value captured is then distributed among all the capabilities that support each
external service

Next, every capability distributes its value captured
among the internal services associated with it

Next, each internal service Next, each service distrib- Finally, each resource and
summarizes the portions of utes its value captured employee consolidates the
value captured from each among the resources and value captured from sercapability
employees linked with it
vices
Table 6. Algorithm – Pass 2 (value distribution)

1.3 VALUE-BASED ANALYSIS
After having completed the execution of the algorithm against a value model, the results can be
used as a means for analysis. Using model visualization frameworks like PRIMROSe (Naranjo,
Sánchez, & Villalobos, 2014), the objects and relations contained in the model can be observed,
along with representations of the relative value of different object, among other types of analyses.
As mentioned in the introduction of this paper, it is normal for models to have imperfections, and
for this reason observing model visualizations serves not only the purpose of obtaining insights
from the model, but also helps observers to eventually detecting imperfections. Correcting these
imperfections can in turn be used to enhance the quality of the model.

Initially, a model can be represented as a collection of nodes and relations among them. The
realistic manufacturing case is comprised of 1 external service, 107 capabilities, 22 internal services, 29 resources and 8 employees. The complete description of this model can be found in the
Annex B. The resulting nodes and relations visualization of this model is rendered as shown in
Fig. 3:
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Fig. 3. Visualization of nodes and relations (created by David Naranjo)
After executing the algorithm over the model, each node will have a quantification of its cost and
value. With this information, those nodes with a higher value can be identified, as shown in Fig.
4:

Fig. 4. Higher-value nodes enhanced (created by David Naranjo)
When those higher-value nodes are filtered we can use the comparative size of the node to represent its relative value, which results in the visualization shown in Fig. 5:
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Fig. 5. Example of value-based service analysis (created by David Naranjo)
In Fig. 7, the resource E7 appears as a node with a relative value higher than others, but does
not have any connection with high-value internal services. The stakeholders and experts observing this visualization might think that this is an anomaly, or that it reflects the expected reality of
the organization.

Value comparison among different nodes is not the only analysis that can be performed using this
model. Value calculated for every node is a quantity that can be combined with many other discrete and continuous attributes within EA models. For example, we can approximate the criticity
of each node as the number of other nodes that depend on it. For example, in Table 7, the criticity
of the resource represented would be 7. If we combine this information with the value model, for
example, indicating how critical is every resource and service for the business (e.g., in the sense
that a resource or service can be easily 'replaced' or not), more information can be represented
in order to have more support in decision taking. The result of this value-criticity of analysis is
shown in Table 7 (the legends indicate the code of each resource or service included in the
model):
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Representation of criticity

Criticity vs Value

Table 7. Analysis of Criticity vs Value

1.4 CONCLUSIONS
Using value as a dynamic attribute in BA models creates interesting opportunities of using these
models as effective instruments of representation of the actual and desired situation of the organization in the context of business architecture. Companies can benefit from such models in many
ways, as they can be used for scenario analysis in terms that are of the interest of business-level
teams. Though efforts have been made to create models incorporating value in this way, there
are still some obstacles that must be removed from the way to make those models effective
enough. There is still no consensus about which is the best definition of the term ‘value’ that
should be included in modelling. It is often mentioned that it is related to the goals of stakeholders,
though current definitions do not specify how the competing interests among different stakeholders (for example, shareholders and clients) should be solved. The definition of value used in this
paper is limited to a financial context, though we do not suggest that this should be the case in
every scenario.
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Business value can be represented in BA models as a dynamic attribute of artifacts, that is, it can
be calculated following an algorithmic logic that takes as input information belonging to each artifact and its environment. In this paper, we have taken the first steps in this direction, using a
minimalistic metamodel to represent enterprise entities and their relationships, and applying a
strategy of computation of value that takes into account internal static attributes of each element
(its cost), and environmental information (its relationships). With this strategy, we have obtained
a quantification of value for each element.

Once value has been represented into a BA model, it can be combined with different aspects and
dimensions to perform analyses and generate visualizations that are useful in the field of business
architecture. This kind of results can significantly enhance the quality and agility of communication
between IT and business teams.
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3 ANNEXES
ANNEX A - CONFIGURATION OF SIMPLIFIED CASE
Organization:
 Code: O1
 Name: Lápices Alpina
 Total cost: $7,550.00

Resources:
Code

Type

Name

Cost

Parameters

Usages

R1

Machine

Pencil press

$550.00

R2

Input

Graphite

$200.00

R3

Input

Wood

$800.00

R4

Infrastructure

Facilities

$800.00

Unit cost=0.5, Units
per time=500, Cost
per time=300
Unit cost=1, Units
per time=200
Unit cost=200,
Units per time=4
Cost per time=800

R5

Consumable

$300.00

Cost per time=300

R6

Infrastructure

Maintenance
item
Computer

$200.00

Cost per time=200

S1.1.2: 100%

S1.1.2: 100%
S1.1.2: 100%
S1.1.1: 20%, S1.1.2: 30%,
S1.2.1: 10%, S1.2.2: 10%,
S2.1.1: 10%, S2.1.2: 10%,
S2.1.3: 10%
S2.1.2: 100%
S1.1.1: 20%, S1.2.2: 30%,
S2.1.1: 50%

Employees:
Code

Name

Cost

Usages

E1

Operator

$1,500.00

S1.1.1: 20%, S1.1.2: 60%, S1.2.1: 20%

E2

Administrator

$2,000.00

S1.2.1: 20%, S1.2.2: 30%, S2.1.1: 30%, S2.1.3: 20%

E3

Janitor

$1,200.00

S2.1.2: 100%

Services:
Code
S1

Name

Cost

Usages

Core Services
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S1.1

Elaborate products

S1.1.1

Provision raw materials

$500.00

C1.1.1: 100%

S1.1.2

Create finished product

$2,690.00

C1.1.2: 100%

S1.2

Distribute and sell products

S1.2.1

Distribute finished product

$780.00

C1.2.2: 100%

S1.2.2

Market products

$740.00

C1.2.1: 100%

S2

Support services

S2.1

Manage assets

S2.1.1

Operate information systems

$780.00

S2.1.2

Maintain facilities and equipment

$1,580.00

S2.1.3

Archive documents

$480.00

C1.1.1: 10%, C1.1.2: 20%, C1.2.1: 20%,
C1.2.2: 10%, C2.1.1: 40%
C1.1.1: 20%, C1.1.2: 30%, C1.2.2: 30%,
C2.1.1: 20%
C1.1.1: 30%, C1.2.2: 10%, C2.1.1: 60%

Capabilities:
Code

Name

Cost

Usages

C1

Create and sell products

C1.1

Use facilities and operate equipment

C1.1.1

Inventory management

$1,038.00

ES1: 100%

C1.1.2

Product manufacturing

$3,320.00

ES1: 100%

C1.2

Acquire and maintain clients

C1.2.1

Product promotion

$896.00

ES1: 100%

C1.2.2

Order fulfillment

$1,380.00

ES1: 100%

C2

Manage information

C2.1

Manage accounting information

C2.1.1

Book management

$916.00

ES1: 100%

External Services:
Code
ES1

Name
Produce pencils
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ANNEX B - CONFIGURATION OF REALISTIC CASE
Organization:
 Code: O1
 Name: Lápices Alpina
 total cost: $21,238.00
Resources:
Code

Type

Name

Cost

Parameters
Unit cost=1.0, Units
per time=500, Cost
per time=500.0
Unit cost=0.1, Units
per time=500, Cost
per time=100.0
Unit cost=0.5, Units
per time=500, Cost
per time=300.0
Unit cost=0.05,
Units per time=500,
Cost per time=20.0
Unit cost=0.05,
Units per time=500,
Cost per time=50.0
Unit cost=0.5, Units
per time=10
Unit cost=2.0, Units
per time=10
Unit cost=0.3, Units
per time=10
Unit cost=50.0,
Units per time=2
Unit cost=50.0,
Units per time=2
Unit cost=30.0,
Units per time=1
Unit cost=80.0,
Units per time=1
Unit cost=20.0,
Units per time=1
Cost per
time=1000.0
Cost per
time=1000.0

S1.2.2: 100%

Cost per
time=1000.0

S2.1.2: 8%, S2.1.3: 8%,
S2.1.4: 8%, S2.2.2: 8%,

R1

Machine

Wood cutter

$1,000.00

R2

Machine

Graphite
compressor

$150.00

R3

Machine

Pencil press

$550.00

R4

Machine

Calibration
tool

$45.00

R5

Machine

Maintenance
tool

$75.00

R6

Input

Varnish

$5.00

R7

Input

Adhesive

$20.00

R8

Input

$3.00

R9

Input

Packaging
box
Labeling ink

R10

Input

Brass sheet

$100.00

R11

Input

$30.00

R12

Input

R13

Input

Erasing rubber
Electrical energy
Lubricant

R14

Infrastructure

$1,000.00

R15

Infrastructure

R16

Infrastructure

Raw material
storage
Finished
product storage
Administrative office

$100.00

$80.00
$20.00

$1,000.00

$1,000.00

Usages

S1.2.2: 100%

S1.2.2: 100%

S1.2.2: 20%, S1.2.4: 80%

S2.1.1: 100%

S1.2.2: 100%
S1.2.2: 100%
S1.3.1: 100%
S1.2.2: 100%
S1.2.2: 100%
S1.2.2: 100%
S1.2.2: 100%
S2.1.1: 50%, S1.2.2: 50%
S1.1.2: 100%
S1.2.3: 100%
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R17

Infrastructure

Furniture

$100.00

Cost per
time=100.0

R18

Infrastructure

Overall

$30.00

Cost per time=30.0

R19

Infrastructure

Work safety
item

$30.00

Cost per time=30.0

R20

Infrastructure

$50.00

Cost per time=50.0

R21

Infrastructure

Production
control information system and
server
Accounting
information
system and
server

$50.00

Cost per time=50.0

R22

Infrastructure

Structured
networking

$50.00

Cost per time=50.0

R23

Consumable

$100.00

R24

Consumable

R25

Consumable

R26

Consumable

Cleansing
item
Cafeteria
item
Financing resources
Personal
computer

Cost per
time=100.0
Cost per
time=100.0
Cost per
time=100.0
Cost per
time=100.0

$100.00
$100.00
$100.00

S2.2.3: 8%, S2.2.4: 8%,
S2.2.5: 8%, S2.2.6: 8%,
S2.2.7: 8%, S2.2.8: 8%,
S1.1.1: 8%, S1.2.1: 8%,
S1.3.3: 8%
S2.1.2: 8%, S2.1.3: 8%,
S2.1.4: 8%, S2.2.2: 8%,
S2.2.3: 8%, S2.2.4: 8%,
S2.2.5: 8%, S2.2.6: 8%,
S2.2.7: 8%, S2.2.8: 8%,
S1.1.1: 8%, S1.2.1: 8%,
S1.3.3: 8%
S1.1.2: 14%, S1.1.3:
14%, S1.2.2: 14%,
S1.2.3: 14%, S1.2.4:
14%, S1.3.1: 14%,
S1.3.2: 14%
S1.1.2: 14%, S1.1.3:
14%, S1.2.2: 14%,
S1.2.3: 14%, S1.2.4:
14%, S1.3.1: 14%,
S1.3.2: 14%
S2.1.4: 25%, S1.1.2:
25%, S1.2.1: 25%,
S1.3.2: 25%

S2.1.4: 8%, S2.2.2: 8%,
S2.2.3: 8%, S2.2.4: 8%,
S2.2.5: 8%, S2.2.6: 8%,
S2.2.7: 8%, S2.2.8: 8%,
S1.1.1: 8%, S1.1.2: 8%,
S1.2.3: 8%, S1.3.2: 8%,
S1.3.3: 8%
S2.1.2: 6%, S2.1.3: 6%,
S2.1.4: 6%, S2.2.2: 6%,
S2.2.3: 6%, S2.2.4: 6%,
S2.2.5: 6%, S2.2.6: 6%,
S2.2.7: 6%, S2.2.8: 6%,
S1.1.1: 6%, S1.1.2: 6%,
S1.2.1: 6%, S1.2.3: 6%,
S1.3.2: 6%, S1.3.3: 6%
S2.2.1: 100%
S1.2.2: 100%
S1.1.1: 80%, S1.2.2: 20%
S2.1.2: 7%, S2.1.3: 7%,
S2.1.4: 7%, S2.2.2: 7%,
S2.2.3: 7%, S2.2.4: 7%,
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R27

Consumable

Public service

$200.00

Cost per
time=200.0

R28

Consumable

$300.00

R29

Consumable

Advertising
materials
Lift truck

Cost per
time=300.0
Cost per time=50.0

$50.00

S2.2.5: 7%, S2.2.6: 7%,
S2.2.7: 7%, S2.2.8: 7%,
S1.1.1: 7%, S1.2.1: 7%,
S1.2.4: 7%, S1.3.3: 7%
S2.1.1: 5%, S2.1.2: 5%,
S2.1.3: 5%, S2.1.4: 5%,
S2.2.1: 5%, S2.2.2: 5%,
S2.2.3: 5%, S2.2.4: 5%,
S2.2.5: 5%, S2.2.6: 5%,
S2.2.7: 5%, S2.2.8: 5%,
S1.1.1: 5%, S1.1.2: 5%,
S1.1.3: 5%, S1.2.1: 5%,
S1.2.2: 5%, S1.2.3: 5%,
S1.2.4: 5%, S1.3.1: 5%,
S1.3.2: 5%, S1.3.3: 5%
S1.3.3: 100%
S1.1.2: 33%, S1.2.3:
33%, S1.3.2: 33%

Employees:
Code

Name

Cost

Usages

E1

Process engineer

$3,000.00

S2.2.4: 10%, S1.1.1: 20%, S1.2.1: 50%, S1.2.4:
20%
S2.1.1: 10%, S2.2.4: 5%, S1.1.2: 5%, S1.1.3: 5%,
S1.2.2: 60%, S1.2.3: 5%, S1.3.1: 5%, S1.3.2: 5%
S1.3.3: 100%

E2

Machine operator

$1,000.00

E3

Seller

$2,000.00

E4

Accountant

$1,000.00

E5

Janitor

$800.00

S2.2.2: 50%, S2.2.3: 20%, S2.2.4: 5%, S2.2.5:
5%, S2.2.6: 5%, S2.2.7: 10%, S2.2.8: 5%
S2.2.1: 100%

E6

Executive officer

$5,000.00

S2.2.3: 40%, S2.2.5: 10%, S2.2.6: 50%

E7

Systems engineer

$2,000.00

S2.1.2: 20%, S2.1.3: 30%, S2.1.4: 50%

Services:
Code

Name

Cost

Usages

S1

Core Services

S1.1

Input management

S1.1.1

Create raw material request

$1,687.62

C2.1.1: 100%

S1.1.2

Submit raw material to inventory

$1,212.67

S1.1.3

Submit raw material to production

$176.54

C2.1.2: 25%, C2.1.3: 25%, C2.1.4: 25%,
C2.1.5: 25%
C3.1.1: 50%, C3.1.2: 50%

S1.2

Production management

28

S1.2.1

Create production order

$1,716.59

S1.2.2

Create finished product

$5,073.29

C4.1.1: 17%, C4.1.2: 17%, C4.1.3: 17%,
C4.2.1: 17%, C4.2.2: 17%, C4.2.3: 17%
C3.4.1: 33%, C3.4.2: 33%, C3.4.3: 33%

S1.2.3

Submit finished product to inventory

$1,200.17

C4.3.1: 50%, C4.3.2: 50%

S1.2.4

Perform quality control

$1,655.43

C3.2.1: 11%, C3.2.2: 11%, C3.2.3: 11%,
C3.2.4: 11%, C3.2.5: 11%, C3.3.1: 11%,
C3.3.2: 11%, C3.3.3: 11%, C3.3.4: 11%

S1.3

Distribution management

S1.3.1

Package finished product

$965.17

C4.3.1: 100%

S1.3.2

$212.67

C4.3.2: 100%

S1.3.3

Submit package product to distribution channel
Market product

$4,944.94

C1.1.1: 6%, C1.1.2: 6%, C1.2.1: 6%,
C1.2.2: 6%, C1.2.3: 6%, C1.2.4: 6%,
C12.1.1: 6%, C12.1.2: 6%, C12.1.3: 6%,
C12.1.4: 6%, C12.2.1: 6%, C12.2.2: 6%,
C12.3.1: 6%, C12.3.2: 6%, C12.3.3: 6%,
C12.3.4: 6%

S2

Support Services

S2.1

Infrastructure management

S2.1.1

Do machine maintenance

$194.09

S2.1.2

Keep networking services operational

$503.97

S2.1.3

Upgrade server OS

$703.97

S2.1.4

Manage and upgrade applications

$1,120.32

C3.2.1: 12%, C3.2.2: 12%, C3.2.3: 12%,
C3.2.4: 12%, C3.2.5: 12%, C3.4.1: 12%,
C3.4.2: 13%, C3.4.3: 12%
C1.1.1: 2%, C1.1.2: 2%, C1.2.1: 2%,
C1.2.2: 2%, C1.2.3: 2%, C1.2.4: 2%,
C2.1.1: 2%, C2.1.2: 2%, C2.1.3: 2%,
C2.1.4: 2%, C3.1.1: 2%, C3.1.2: 2%,
C3.2.2: 2%, C3.2.4: 2%, C3.2.5: 2%,
C3.3.2: 2%, C3.3.4: 2%, C4.1.1: 2%,
C4.1.2: 2%, C4.1.3: 2%, C4.2.1: 2%,
C4.2.2: 2%, C4.3.2: 2%, C12.1.1: 2%,
C12.1.2: 2%, C12.1.3: 2%, C12.1.4: 2%,
C12.2.1: 2%, C12.2.2: 2%, C12.3.2: 2%,
C12.3.3: 2%, C12.3.4: 2%, C6.3.2: 2%,
C6.5.4: 2%, C6.5.5: 2%, C6.5.6: 2%,
C6.6.2: 2%, C7.1.1: 2%, C7.1.2: 2%,
C7.1.3: 2%, C7.2.1: 2%, C7.2.2: 2%,
C7.2.3: 2%, C8.1.2: 2%, C8.1.3: 2%,
C8.2.1: 2%, C8.2.2: 2%, C8.2.3: 2%,
C9.1.1: 2%, C9.1.2: 2%, C9.1.3: 2%,
C13.1.1: 2%, C13.1.2: 2%, C13.1.3: 2%,
C13.2.1: 2%, C13.2.2: 2%, C13.2.3: 2%
C13.1.1: 17%, C13.1.2: 17%, C13.1.3:
17%, C13.2.1: 17%, C13.2.2: 17%,
C13.2.3: 17%
C1.1.1: 2%, C1.1.2: 2%, C1.2.1: 2%,
C1.2.2: 2%, C1.2.3: 2%, C1.2.4: 2%,
C2.1.1: 2%, C2.1.2: 2%, C2.1.3: 2%,
C2.1.4: 2%, C3.1.1: 2%, C3.1.2: 2%,
C3.2.4: 2%, C3.2.5: 2%, C3.3.2: 2%,
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C3.3.4: 2%, C4.1.1: 2%, C4.1.2: 2%,
C4.1.3: 2%, C4.2.1: 2%, C4.2.2: 2%,
C4.3.2: 2%, C12.1.1: 2%, C12.1.2: 2%,
C12.1.3: 2%, C12.1.4: 2%, C12.2.1: 2%,
C12.2.2: 2%, C12.3.2: 2%, C12.3.3: 2%,
C12.3.4: 2%, C3.2.2: 2%, C6.3.2: 2%,
C6.5.5: 2%, C6.6.2: 2%, C7.1.1: 2%,
C7.1.2: 2%, C7.1.3: 2%, C7.2.1: 2%,
C7.2.2: 2%, C7.2.3: 2%, C8.1.2: 2%,
C8.1.3: 2%, C8.2.1: 2%, C8.2.2: 2%,
C8.2.3: 2%, C9.1.1: 2%, C9.1.2: 2%,
C9.1.3: 2%, C13.2.2: 2%, C13.2.3: 2%
S2.2

Enterprise resource management

S2.2.1

Cleanse facilities

$909.09

C4.3.1: 33%, C5.1.3: 33%, C5.2.1: 33%

S2.2.2

Update books

$607.82

S2.2.3

Do cash management

$2,307.82

S2.2.4

Manage providers

$507.82

S2.2.5

Manage facilities

$657.82

S2.2.6

Manage personnel

$2,657.82

S2.2.7

Manage document

$207.82

C2.1.2: 3%, C2.1.3: 3%, C2.1.4: 3%,
C2.1.5: 3%, C4.2.1: 3%, C12.2.1: 3%,
C12.2.2: 3%, C12.3.2: 3%, C12.3.3: 3%,
C6.3.2: 3%, C6.5.3: 3%, C6.6.2: 3%,
C7.1.1: 3%, C7.1.2: 3%, C7.1.3: 3%,
C7.2.1: 3%, C7.2.2: 3%, C7.2.3: 3%,
C8.1.2: 3%, C8.2.1: 3%, C8.2.2: 3%,
C8.2.3: 3%, C9.1.1: 3%, C9.1.2: 3%,
C9.1.3: 3%, C9.2.1: 3%, C9.2.2: 3%,
C10.3.1: 3%, C10.3.2: 3%, C10.3.3: 3%,
C11.1.1: 3%, C11.1.2: 3%, C11.2.1: 3%,
C11.2.2: 3%, C11.2.3: 3%, C11.3.1: 3%,
C11.3.2: 3%
C12.3.2: 12%, C6.3.2: 12%, C6.5.3:
12%, C6.6.2: 12%, C7.2.2: 12%, C7.2.3:
12%, C8.1.2: 13%, C8.2.3: 12%
C4.2.3: 14%, C5.1.2: 14%, C10.1.1:
14%, C10.1.2: 14%, C10.2.1: 14%,
C10.2.2: 14%, C10.2.3: 14%
C4.3.1: 14%, C5.1.1: 14%, C5.1.2: 14%,
C5.1.3: 14%, C5.2.2: 14%, C6.5.2: 14%,
C8.1.1: 14%
C3.1.1: 4%, C3.1.2: 4%, C6.1.1: 4%,
C6.1.2: 4%, C6.2.1: 4%, C6.2.2: 4%,
C6.2.3: 4%, C6.3.1: 4%, C6.3.2: 4%,
C6.3.3: 4%, C6.3.4: 4%, C6.4.1: 4%,
C6.4.2: 4%, C6.5.1: 4%, C6.5.2: 4%,
C6.5.3: 4%, C6.5.4: 4%, C6.5.5: 4%,
C6.5.6: 4%, C6.5.7: 4%, C6.6.1: 4%,
C6.6.2: 4%, C8.1.1: 4%
C1.1.1: 2%, C2.1.2: 2%, C3.3.1: 2%,
C3.3.2: 2%, C3.3.3: 2%, C3.3.4: 2%,
C4.1.1: 2%, C4.1.2: 2%, C4.2.1: 2%,
C4.2.2: 2%, C4.3.2: 2%, C12.1.1: 2%,
C12.1.2: 2%, C12.1.3: 2%, C12.1.4: 2%,
C12.3.1: 2%, C12.3.2: 2%, C12.3.3: 2%,
C12.3.4: 2%, C6.2.2: 2%, C6.3.1: 2%,

30

S2.2.8

Deliver messages

$157.82

C6.3.2: 2%, C6.3.3: 2%, C6.3.4: 2%,
C6.5.2: 2%, C6.5.6: 2%, C6.5.7: 2%,
C6.6.2: 2%, C7.2.1: 2%, C7.2.2: 2%,
C7.2.3: 2%, C8.1.1: 2%, C8.1.2: 2%,
C8.1.3: 2%, C8.2.1: 2%, C8.2.3: 2%,
C9.1.3: 2%, C9.1.4: 2%, C9.2.1: 2%,
C9.2.2: 2%, C10.1.1: 2%, C10.1.2: 2%,
C10.2.2: 2%, C10.3.1: 2%, C10.3.3: 2%,
C11.1.1: 2%, C11.1.2: 2%, C11.2.1: 2%,
C11.2.2: 2%, C11.2.3: 2%, C11.3.1: 2%,
C11.3.2: 2%
C6.3.1: 11%, C6.6.2: 11%, C7.2.1: 11%,
C8.1.1: 11%, C8.1.3: 11%, C8.2.3: 11%,
C9.1.4: 11%, C10.3.1: 11%, C10.3.3:
11%

Capabilities:
Code

Name

Cost

Usages

C1

Plan production

C1.1

Design products

C1.1.1

Prototype design

$343.86

ES2: 100%

C1.1.2

Select design to produce

$339.87

ES2: 100%

C1.2

Set production goals

C1.2.1

Calculate raw material required

$339.87

ES2: 100%

C1.2.2

$339.87

ES2: 100%

C1.2.3

Calculate machine and tool usage
required
Calculate personnel required

$339.87

ES2: 100%

C1.2.4

Calculate overall production costs

$339.87

ES2: 100%

C2

Manage raw resources

C2.1

Manage raw resources inventory

C2.1.1

Request raw material purchase

$1,718.43

ES2: 100%

C2.1.2

Update inventory registry

$354.40

ES2: 100%

C2.1.3

Update inventory critical points

$350.40

ES2: 100%

C2.1.4

Generate low inventory alert

$350.40

ES2: 100%

C2.1.5

$319.60

ES2: 100%

C3

Dispose obsolete o damaged inventory items
Perform production

C3.1

Plan shifts

C3.1.1

Forecast operator and machine
availability
Plan shifts according to resource
availabilty and delivery dates
Manage work safety

$234.63

ES2: 100%

$234.63

ES2: 100%

C3.1.2
C3.2
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C3.2.1

Peform safety audit

$208.20

ES2: 100%

C3.2.2

Register risk

$239.01

ES2: 100%

C3.2.3

Find mitigation action for risk

$208.20

ES2: 100%

C3.2.4

Prioritize mitigation action for risk

$239.01

ES2: 100%

C3.2.5

Implement mitigation action for risk

$239.01

ES2: 100%

C3.3

Perform quality assurance

C3.3.1

Take product measurement

$187.93

ES2: 100%

C3.3.2

$218.74

ES2: 100%

C3.3.3

Document defect and cause of defect
Design defect adjustment

$187.93

ES2: 100%

C3.3.4

Implement defect adjustment

$218.74

ES2: 100%

C3.4

Operate machine

C3.4.1

Start machine operation

$1,715.36

ES2: 100%

C3.4.2

Handle machine control

$1,715.36

ES2: 100%

C3.4.3

Stop machine

$1,715.36

ES2: 100%

C4

Deliver finished products

C4.1

Plan delivery dates

C4.1.1

Develop production schedule

$320.90

ES2: 100%

C4.1.2

Develop delivery schedule

$320.90

ES2: 100%

C4.1.3

Update delivery date per order

$316.91

ES2: 100%

C4.2

Manage distribution channels

C4.2.1

$337.33

ES2: 100%

$320.90

ES2: 100%

$358.64

ES2: 100%

C4.3

Keep registry of distribution channels
Assess distribution channel performance
Select distribution channel per order
Deliver orders

C4.3.1

Place finished products in storage

$1,962.26

ES2: 100%

C4.3.2

$847.56

ES2: 100%

C5

Register delivery to distribution
channel
Asset management

C5.1

Acquire facilities and equipment

C5.1.1

$93.97

S1.2.2: 100%

$166.52

S1.2.2: 100%

C5.1.3

Forecast need to acquire or increase the capacity of facility or
equipment
Estimate cost to acquire or increase the capacity of property or
equipment
Set up facility or equipment

$397.00

S1.2.2: 100%

C5.2

Maintain and repair assets

C5.2.1

Cleanse facilities

$303.03

S1.2.2: 100%

C5.2.2

Repair facilities and equipment

$93.97

S1.2.2: 100%

C4.2.2
C4.2.3

C5.1.2
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C6

Manage personnel and payroll

C6.1

Forecast needs of personnel

C6.1.1
C6.1.2

Gather information on required
skills and profiles
Quantify required personnel

C6.2

Select personnel

C6.2.1

$115.56

S1.2.2: 33%, S1.2.4: 33%, S1.3.1: 33%

$115.56

S1.2.2: 33%, S1.2.4: 33%, S1.3.1: 33%

Set up selection processes

$115.56

C6.2.2

Request applications

$119.55

C6.2.3

Filter applications

$115.56

S1.2.2: 25%, S1.2.4: 25%, S1.3.1: 25%,
S1.3.3: 25%
S1.2.2: 25%, S1.2.4: 25%, S1.3.1: 25%,
S1.3.3: 25%
S1.2.2: 25%, S1.2.4: 25%, S1.3.1: 25%,
S1.3.3: 25%

C6.3

Contract personnel

C6.3.1

$137.09

C6.3.2

Assemble contracting paperwork
according to applicable laws
Assign resources to personnel

C6.3.3

Update contracts

$119.55

C6.3.4

End contracts

$119.55

C6.4

Assess personnel

C6.4.1
C6.4.2

Set up assessments according to
skills required
Assess skills

C6.5

Train personnel

C6.5.1

Elaborate training plan

$115.56

C6.5.2

Schedule training session

$213.53

C6.5.3

Hire field expert

$420.46

C6.5.4

Elaborate training materials

$124.40

C6.5.5

Perform training session

$146.37

C6.5.6

Assess training session

$128.40

C6.5.7

Assess training effectiveness

$119.55

C6.6

Perform payroll

C6.6.1

Calculate payroll

$115.56

C6.6.2

Pay payroll

$472.80

C7

Manage liabilities

C7.1

Forecast financing needs

$455.27

$115.56
$115.56

S1.2.2: 25%, S1.2.4: 25%, S1.3.1: 25%,
S1.3.3: 25%
S1.2.2: 25%, S1.2.4: 25%, S1.3.1: 25%,
S1.3.3: 25%
S1.2.2: 25%, S1.2.4: 25%, S1.3.1: 25%,
S1.3.3: 25%
S1.2.2: 25%, S1.2.4: 25%, S1.3.1: 25%,
S1.3.3: 25%
S1.2.2: 25%, S1.2.4: 25%, S1.3.1: 25%,
S1.3.3: 25%
S1.2.2: 25%, S1.2.4: 25%, S1.3.1: 25%,
S1.3.3: 25%
S1.2.2: 25%, S1.2.4: 25%, S1.3.1: 25%,
S1.3.3: 25%
S1.2.2: 25%, S1.2.4: 25%, S1.3.1: 25%,
S1.3.3: 25%
S1.2.2: 25%, S1.2.4: 25%, S1.3.1: 25%,
S1.3.3: 25%
S1.2.2: 25%, S1.2.4: 25%, S1.3.1: 25%,
S1.3.3: 25%
S1.2.2: 25%, S1.2.4: 25%, S1.3.1: 25%,
S1.3.3: 25%
S1.2.2: 25%, S1.2.4: 25%, S1.3.1: 25%,
S1.3.3: 25%
S1.2.2: 25%, S1.2.4: 25%, S1.3.1: 25%,
S1.3.3: 25%
S1.2.2: 25%, S1.2.4: 25%, S1.3.1: 25%,
S1.3.3: 25%
S1.2.2: 25%, S1.2.4: 25%, S1.3.1: 25%,
S1.3.3: 25%
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C7.1.1

$47.24

S1.1.1: 33%, S1.2.2: 33%, S1.3.3: 33%

C7.1.2

Forecast short term financing
needs
Forecast long term financing needs

$47.24

S1.1.1: 33%, S1.2.2: 33%, S1.3.3: 33%

C7.1.3

Select best financing options

$47.24

S1.1.1: 33%, S1.2.2: 33%, S1.3.3: 33%

C7.2

Manage debts

C7.2.1

Do debt adquisition paperwork

$68.77

S1.1.1: 33%, S1.2.2: 33%, S1.3.3: 33%

C7.2.2

Account new debt

$339.71

S1.1.1: 33%, S1.2.2: 33%, S1.3.3: 33%

C7.2.3

Pay off debt

$339.71

S1.1.1: 33%, S1.2.2: 33%, S1.3.3: 33%

C8

Equity management

C8.1

Subscribe capital

C8.1.1

Gather associates

$231.06

S1.3.3: 100%

C8.1.2

Gather funds

$339.71

S1.3.3: 100%

C8.1.3

Perform legal registry update

$52.34

S1.3.3: 100%

C8.2

Manage profit

C8.2.1

Register shares

$51.23

S1.3.3: 100%

C8.2.2

Calculate reserves

$47.24

S1.3.3: 100%

C8.2.3

Distribute dividends

$357.25

S1.3.3: 100%

C9

Manage accounts receivable

C9.1

Invoice

C9.1.1

$47.24

S1.3.3: 100%

$47.24

S1.3.3: 100%

C9.1.3

Perform VAT identification number
registry
Calculate items, totals, taxes and
retentions
Print invoice

$51.23

S1.3.3: 100%

C9.1.4

Distribute invoice

$21.53

S1.3.3: 100%

C9.2

Collect receivables

C9.2.1

Manage collecting banking account

$20.42

S1.3.3: 100%

C9.2.2

Manage uncollectd receivables

$20.42

S1.3.3: 100%

C10

Manage accounts payable

C10.1

Manage provider catalog

C10.1.1

Find providers by item type

$76.54

S1.1.1: 100%

C10.1.2

$76.54

S1.1.1: 100%

C10.2

Register historic provider performance
Select provider

C10.2.1

Select providers for quotation

$72.55

S1.1.1: 100%

C10.2.2

Request quotation

$76.54

S1.1.1: 100%

C10.2.3

Qualify and select quotation

$72.55

S1.1.1: 100%

C10.3

Acquire goods and services

C10.3.1

Order purchase

$37.96

S1.1.1: 100%

C10.3.2

Authorize payment

$16.43

S1.1.1: 100%

C10.3.3

Pay purchase

$37.96

S1.1.1: 100%

C9.1.2
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C11

Manage enterprise resources

C11.1

Manage cash

C11.1.1

Manage banking account

$20.42

S1.1.1: 33%, S1.2.2: 33%, S1.3.3: 33%

C11.1.2

Manage petty cash

$20.42

S1.1.1: 33%, S1.2.2: 33%, S1.3.3: 33%

C11.2

Manage books

C11.2.1

Update balance

$20.42

C11.2.2

Update income statement

$20.42

C11.2.3

Search book record

$20.42

S1.1.1: 14%, S1.1.2: 14%, S1.1.3: 14%,
S1.2.2: 14%, S1.2.3: 14%, S1.3.2: 14%,
S1.3.3: 14%
S1.1.1: 14%, S1.1.2: 14%, S1.1.3: 14%,
S1.2.2: 14%, S1.2.3: 14%, S1.3.2: 14%,
S1.3.3: 14%
S1.1.1: 14%, S1.1.2: 14%, S1.1.3: 14%,
S1.2.2: 14%, S1.2.3: 14%, S1.3.2: 14%,
S1.3.3: 14%

C11.3

Manage taxes

C11.3.1

Calculate tax

$20.42

S1.1.1: 33%, S1.2.2: 33%, S1.3.3: 33%

C11.3.2

Pay tax

$20.42

S1.1.1: 33%, S1.2.2: 33%, S1.3.3: 33%

C12

Market products

C12.1

Explore markets

C12.1.1

Acquire prospect

$343.86

ES2: 100%

C12.1.2

Acquire partner

$343.86

ES2: 100%

C12.1.3

Research competitor

$343.86

ES2: 100%

C12.1.4

Forecast demand

$343.86

ES2: 100%

C12.2

Set prices

C12.2.1

Set customer price

$356.30

ES2: 100%

C12.2.2

Set distributor price

$356.30

ES2: 100%

C12.3

Manage customers

C12.3.1

Manage prospect

$313.06

ES2: 100%

C12.3.2

Register order

$648.77

ES2: 100%

C12.3.3

Manage warrant

$360.29

ES2: 100%

C12.3.4

Manage complaint

$343.86

ES2: 100%

C13

Manage information technology

C13.1

Manage IT infrastructure

C13.1.1

Forecast required IT capacity

$126.17

C13.1.2

Provision IT resource

$126.17

C13.1.3

Set up IT platform operation and
governance service

$126.17

S1.1.1: 12%, S1.1.2: 12%, S1.1.3: 12%,
S1.2.1: 12%, S1.2.3: 12%, S1.2.4: 12%,
S1.3.2: 13%, S1.3.3: 12%
S1.1.1: 12%, S1.1.2: 12%, S1.1.3: 12%,
S1.2.1: 12%, S1.2.3: 12%, S1.2.4: 12%,
S1.3.2: 13%, S1.3.3: 12%
S1.1.1: 12%, S1.1.2: 12%, S1.1.3: 12%,
S1.2.1: 12%, S1.2.3: 12%, S1.2.4: 12%,
S1.3.2: 13%, S1.3.3: 12%

C13.2

Run IT services
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C13.2.1

Perform IT governance

$126.17

C13.2.2

Manage ERP system

$148.14

C13.2.3

Manage production control system

$148.14

S1.1.1: 12%, S1.1.2: 12%, S1.1.3: 12%,
S1.2.1: 12%, S1.2.3: 12%, S1.2.4: 12%,
S1.3.2: 13%, S1.3.3: 12%
S1.1.1: 12%, S1.1.2: 12%, S1.1.3: 12%,
S1.2.1: 12%, S1.2.3: 12%, S1.2.4: 12%,
S1.3.2: 13%, S1.3.3: 12%
S1.1.1: 12%, S1.1.2: 12%, S1.1.3: 12%,
S1.2.1: 12%, S1.2.3: 12%, S1.2.4: 12%,
S1.3.2: 13%, S1.3.3: 12%

External Services:
Code
ES2

Name
Produce pencils
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