Cuban Journal of Public and Business Administration
ISSN 2664-0856 RNPS 2458 / Vol. 6 No. 3 / September-December (2022) / €236
Available in: https://apye.esceg.cu/index.php/apye/article/view/236

Original article

METHODOLOGY OF DASHBOARD AND BALANCED SCORECARD IN
GOVERNMENT MANAGEMENT ORIENTED TO INNOVATION

METODOLOGIA DE LOS TABLEROS Y CUADRO DE MANDO INTEGRAL
EN LA GESTION DE GOBIERNO ORIENTADA A LA INNOVACION

Omara Aldama Lépez ' https://orcid.org/0000-0002-6192-5061
Mercedes Delgado Fernandez https://orcid.org/0000-0003-2556-1712
Miguel Diaz-Canel BermUdez ' https://orcid.org/0000-0002-2651-4953

' Presidency of the Republic, Havana, Cuba
'"Higher School of State and Government Cadres, Havana, Cuba

* Corresponding author: omara@palacio.cu
Classification JEL: C02, H10, H11
DOI: https://doi.org/10.5281/zenodo.7084869

Received: 7/05/2022
Accepted: 31/08/2022

Abstract

The article aims to propose a methodology for obtaining Dashboards and Balanced Scorecards for
government management oriented towards innovation, considering the conceptual and legal framework,
the objectives and indicators identified. The methodology is supported in three stages and 11 steps. The
partial results achieved with the construction of the Dashboards and the indicators identified in the first
stage are presented. The generalization capacity of this methodology is demonstrated by its
implementation in obtaining the Dashboards corresponding to the organisms of the central administration
of the state, organs, national entities and the macro-programs of the National Plan for Economic and
Social Development to 2030, to through collaborative work deployed for the generation of knowledge
and decision making.
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METHODOLOGY OF DASHBOARD AND BALANCED SCORECARD IN GOVERNMENT
MANAGEMENT ORIENTED TO INNOVATION

Resumen

El articulo tiene como objetivo proponer una metodologia para la obtencion de los Tableros de Mando y
los Cuadros de Mando Integral de la gestion del gobierno orientada a la innovacion, teniendo en cuenta
el marco conceptual, legal, los objetivos e indicadores identificados. La metodologia se soporta en tres
etapas y 11 pasos. Se presentan los resultados parciales alcanzados con la construccion de los Tableros
de Mando y los indicadores identificados en la primera etapa. La capacidad de generalizacion de esta
metodologia estd demostrada por su implementacion en la obtencion de los Tableros de Mando
correspondientes a los organismos de la administracion central del estado, 6rganos, entidades nacionales
y los macroprogramas del Plan Nacional de Desarrollo Econémico y Social al 2030, a través del trabajo
colaborativo desplegado para la generacién de conocimiento y la toma de decisiones.

Palabras clave: cuadro de mando integral, tablero de mando, gestién, gobierno, innovacion,
informatizacion, transformacion digital

Introduction

In Cuba, three pillars of government management are defined: computerization, social communication
and science and innovation.* The Informatization policy, put into effect in 2018, is aimed at the political,
economic and social development of the country and in the digital transformation policy is currently
being drawn up. In relation to electronic government, its role in the management of public administration
is highlighted to increase its effectiveness and efficiency with the use of Information and Communication
Technologies.? In electronic government, the use of tools for information management contributes to the
decision-making of the country's main decision-makers. Among these tools, the Dashboards (DB) and
the Balanced Scorecard (BSC) are recommended, which include strategic maps,® modeling and dynamic
simulation.* The use of the BSC is also combined with fuzzy logic and quality function deployment

(QFD).°

The Balanced Scorecard (BSC) was defined by its creators as a "Management System"®7 with the aim of
measuring the situation and evolution of a company from a general perspective, providing information
about the degree of compliance with the strategic objectives, through the observation and measurement
of the data corresponding to the related key indicators. Originally conceived by Kaplan and Norton
(1996) to be used in the business environment,® as of the 2000s its use has been extended to the public
adminigtration sector, such as in the National Green Innovation Systems® and nonprofit organizations.
profit.!

It is necessary to take into account that in the definition of the BSC, it is proposed that it serves as the
basis for an integrated and iterative strategic management system, which allows aligning management
processes and focusing the organization on the implementation of a long-term strategy.!! In the
management of public institutions, it is necessary to implement network models, legislative
modernization and quality management based on results, to improve the ability to solve problems and
the participation of citizens in decision-making.!? This The approach is valid for government institutions
in Cuba, which requires establishing and implementing management tools appropriate to the demands of
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updating the Cuban economic and social development model,'® recommending among these the DB and
the BSC.314.15

In the current international scenario, Cuba faces a very complex and challenging environment aggravated
by the intensification of the Blockade and the measures imposed by the US governments, for which it is
necessary to seek the greatest efficiency and effectiveness in the implementation of the National Plan for
Economic and Social Development to 2030 (PNDES 2030).° In this context, having agile and timely
information with DB and BSC can contribute to decision-making aimed at the strategic development of
the country.

The systematic application of the DB and BSC requires the use of different methods and tools of
information management systems in close relationship with Information and Communication
Technologies, which enriches their possibilities of use and results. This includes the design of DB for
public administration in smart cities according to the classification of users by their experiences and
skills,!” the open data approach,’®!? its functionalities related to historical data, data filtering and
integration capabilities, visualization, analysis and configuration or customization according to specific
needs.?° In addition, an increase in the use of DB has been observed in this stage of COVID-19.21%2

The article aims to expose the methodology for obtaining the DB and the BSC of government
management in Cuba. This research is supported by the Innovation-Oriented Government Management
Model (MGGI, by its acronym in Spanish)** that is projected and deployed in Cuba, which includes the
development of various BSC, with their corresponding Dashboards, adjusted to the national reality. This
government management requires adopting a strategic and comprehensive approach aimed at meeting
the goals defined in the sustainable development indicators (economic, social and environmental) and in
the PNDES 203031416

Materials and methods

In the characterization of the innovation-oriented government management model (MGGI), it is stated
that the government management information systems should include dissimilar indicators aligned with
the Sustainable Development Goals (SDGs) and strategic axes of the PNDES 2030, with relevance and
comprehensiveness. and the use of the Balanced Scorecard.>!4> On the other hand, it should be noted
that the BSCs are not a common practice in the Cuban public administration, for which computer support
and information flows are needed to complement their use, issues that are also included in the proposed
methodology.

The methodological proposal for obtaining the Dashboards and Balanced Scorecard of the government
at the central level comprises three stages and 11 steps, as shown in Figure 1.
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Figure 1. General methodology for obtaining the DB and BSC of government management
Source: self-made

The three stages of the designed methodology are framed from its beginning in 2021 (stage 1) to its
completion scheduled for 2024, at the conclusion of stage Ill. The definition of each stage and its
completion period are listed below:

Stage I: Definition of information and Dashboards (2021-2022).
Stage I1: Balanced Scorecard and use of secure exchange platform (2022-2023).
Stage I11: Full automation of ingest (2023-2024).

From the first stage, Dashboards are obtained that allow completing the outputs of the methodology: the
generation of knowledge and decision making. The inputs to the methodology refer to the strategic needs
to be met related to: the PNDES 2030 expressed in the macro-programs, programs and projects, the
SDGs, the Economic and Social Policy Guidelines, Agencies of the Central State Administration (OACE
by its acronym in Spanish), the national entities, Superior Organizations of Business Management
(OSDE by its acronym in Spanish) and the territories. These needs are expressed in information that must
be captured, fundamentally through indicators, which is also part of the methodology. In turn, continuous
Plan-Do-Check-Act (P-H-V-A) cycles are deployed, both for obtaining and executing each Dashboard
and Balanced Scorecard, as well as in the development, implementation and improvements of the
platforms. technologies for the collection, exchange, analysis and processing of information and
visualization for decision making.
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Results and Discussion

The description of the methodology and its application in some of the steps, fundamentally in stage I, is
shown below. The three steps that are common to all three stages are also described.

Stage |. Definition of information and Dashboards.

The participation of most of the directors who make the main decisions at their respective management
level is a key factor to obtain the objective set, and that is why the first step must result in the exchange
with them, to achieve an understanding of what is wanted, which and that at the same time facilitates the
development of the following steps. In addition, this step contributes to the training and creation of skills
in the managers and specialists involved. In this stage, the Work Team is formed to guarantee:

* Identify and standardize the indicators.
* Organize the internal flow of information.
* Implement the periodic transmission of the identified information.

The adequate definition of the information is a key success factor to achieve the objectives, therefore the
correct selection of the key indicators is essential. The key indicators are an expression that allows precise
monitoring of different objectives and goals, as well as evaluating the effectiveness of the defined
strategies. The organization and institution must select from its organizational inventory of indicators
and propose those it considers relevant to pay taxes to the DB and BSC. The coordination in the execution
of the stages and steps is carried out by the Directorate of Info-communications, whose tasks are checked
by the President of the Republic.

The indicators that are part of the information flow for the DB and BSC must:

« Belong to the National Inventory of Indicators available to the National Statistics Office (ONEI)
and in which the indicators and information that contribute to the Macro-programs, Programs and
Projects of the PNDES 2030, the SDGs and Guidelines of the Economic Policy and Social.

» They will have as fundamental origins:

e The Indicators contemplated in the Strategy of each organization that constitute the
fundamental information to monitor and evaluate its operation.

e or have been selected as key indicators by the heads of the Projects associated with the
Programs and Macro-programs of the PNDES 2030.

It will also be possible to have operational indicators, which are those that are not identified within the
national inventory, but are strategic for fulfilling the function of the entities and whose periodicity is
generally more dynamic. In this sense, the set of operational indicators must be the smallest and strictly
necessary.

Decree-Law 6 of April 16, 2020 "On the Government Information System", defines as information of
national interest, that which is part of the National Statistical System or institutional Information
Systems; Due to its importance and level of aggregation, it is demanded by the highest level of
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government management to evaluate public policies and programs.?® An important part of the necessary
information is included in the National Inventory of Indicators (NII), which is the set of indicators, of
different types that allow the description, comparison and evaluation of the country's situation in the
different areas mentioned above, according to the national priorities for development in the short,
medium and long terms.

Each indicator will have a characterization sheet, as shown in Annex 1, made up of the metadata
necessary to prepare the DB. The file for each indicator is prepared by the source of information and can
be updated according to needs that may be identified by the Team that prepares the BSC or by those who
provide it. As an example, Table 1 shows some of the metadata from the technical sheet of the Infant
Mortality Rate indicator (rate per 1,000 live births), defined as the risk of dying of live births before their
first birthday. of age in a given territory and period. The identification of the gradients allows evaluating
the performance of the indicator over time, hence it is associated with the colors of the traffic light
according to the value of the information collected at a given moment.

Table 1. Metadata of the infant mortality rate file

Numerator | Births under one-year x 1,000

Quotient of the Numerator | National Statistical Information System on Deaths. WHO Mortality Forms A (1964-
number of deaths font 1986), Mortality Databases (from 1987), Birth Registration Statistical Information
under one year System. Demographic Yearbook. Health Statistical Yearbook

between the total | Denominator | live births
number of live

births for a given
territory and
period, multiplied

Numerator | National Statistical Information System on Deaths. WHO Mortality Forms A (1964-
font 1986), Mortality Databases (from 1987), Birth Registration Statistical Information
System. Demographic Yearbook. Health Statistical Yearbook

by 1,000 live Gradients Good
births Regular
Wrong

El responsable del célculo y andlisis es la Direccion de Registros Médicos y Estadisticas de Salud. El nivel de
desagregacion de la informacion es provincial y se envia con una periodicidad diaria y semanal

Source: self-made

The indicators are the elements that provide the values from which the evaluation of the defined
categories is carried out, so they must be specific, relevant and timely. Once the indicators have been
selected, each agency, entity, macro-program or objects of evaluation will explain the coincidence of the
indicators presented with respect to the institutional strategy and their relationship with the categories
that make up the PNDES 2030, the Guidelines and the SDGs. In addition, it will indicate, if any, the
presence of operational indicators and their relevance. With the indicators, the flows of periodic
information are formed to feed the computer tool.

As progress is made in the definition of the indicators, it is necessary to reconcile with the ONEI to
guarantee that they are included in the NII, as well as establishing the periodicity of the reconciliation
with the official information issued by this entity, as part of the Government Information System (SIGOB
by its acronym in Spanish). The SIGOB is the integrated set of systems that are organized to meet the
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information needs related to the objectives and plans of the Government at all levels of society, for the
operation of its bodies, as well as for decision-making, monitoring and adjustment of public policies that
ensure the economic and social development of the country.?

To establish the necessary flow of information that accompanies the BSC, the exchange formats and the
frequency of updating will be defined together with the entities. Each source must guarantee compliance
with the flow of information according to the periodicity established for each data. The exchange formats
must guarantee compatibility with the BSC databases, and these may evolve as progress is made towards
the compatibility and integration of the applications used in the entities.

Once the information defined and provided by each entity is available, the dashboards will be created to
display it. Each DB will show the information of the indicators in a way that facilitates its understanding
and analysis to contribute to the generation of knowledge and decision making, as shown, by way of
example, in Figures 2 and 3.
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o o2 w1 o a 5
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Figure 2. Room occupancy dashboards in the tourism sector
Source: self-made

Figure 2 shows a board that expresses the daily occupancy status of the tourist facilities corresponding
to the four Higher Business Management Organizations (OSDE) (Gaviota, Cubanacan, Gran Caribe and
Isla Azul), by entities, territories and a comparison of 2021 and 2022. Figure 3 shows the combined
behavior of three variables in each of them, in the upper one the percentage of existing rooms (green),
available (blue) and the relationship between occupied and available (orange) by OSDE. The lower part
of Figure 3 shows these same types of graphs in relation to the teaching workforce by province, the
approved workforce, coverage and % completion.
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Figure 3. Dashboard panels for room occupancy in the tourism sector (top) and teaching workforce
(bottom)
Source: self-made

Table 2 shows the information of interest to the government that has been compiled for the construction
of the DB during the period from 2021 to March 2022. In addition, it is available for each indicator of
the disaggregation level (national, provincial, municipal, entities and sectors) and the frequency (daily,
weekly, monthly, quarterly, half-yearly and annually) as appropriate for each case. The Economic and
Social Policy Guidelines and the SDGs to which it is taxed have also been identified for some indicators.
In Table 2, the entities from which the most information is available have been ordered, leading the list
from the MINSAP, of which 63 indicators are already available and of which 14 are related to COVID-
19, to the entities with the least number of indicators. available. The productive organizations of goods
and services include indicators of the linked business organizations, as shown in Figures 2 and 3.
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Table 2. Information collected to obtain government DB

Entity

Indicators

Exchanges

Team

Files

Macro
program

Project

DB

MINSAP, MINAL,

588

48

64

282

257

151

15

MINCIN, MINCOM,
MITRANS, MINEM, MEP,
MINCEX, MINAG,
MINTUR, ONEI, MES,
MFP, MTSS, BCC,
MICONS, CITMA,
MINED, MINDUS,
MINJUS, MINCULT,
MINREX, INDER, INOTU,
ICRT"

CRG, TSP, FGR 19 3 3 7 4 4 1
AZCUBA, 28 2 4 9 9 9 1
BIOCUBAFARMA
CIEM and PRENSA 12 7 5 19 1
TOTAL=31 647 60 76 317 270 164 18

Source: self-made

* Changes its name to the Institute of Information and Social Communication

The exchange with the main users is a decisive step to guarantee the continuous improvement of the
process, since the criteria that are collected will contribute to enriching the information and identifying
visualization needs and the generation of new knowledge. In addition to the 60 exchanges carried out to
gather the indicators and complete the information, more than 80 meetings have been held by the work
team of the Info-communications Directorate through monthly dispatches with the President of the
Republic, meetings with the Vice President, the Prime Minister and the Deputy Prime Ministers,
participation in meetings to review prioritized programs and macro-programs, government visits to the
territories, among other activities. On the other hand, the methodology of the DB and BSC has been
socialized in seminars, events, master conferences and courses at the Higher School of State and
Government Cadre.

Stage Il: Balanced Scorecard and use of secure exchange platform

The assurance of the quality of the indicators constitutes a permanent task in the process of creating the
DB and BSC and in updating the information, this being a permanent step to follow in the three stages.
As shown in Figure 1, the steps to take in this stage Il are:

* Use a secure platform for the exchange.
* Implement automatic ingestion.
* Incorporate monitoring and evaluation tools.

In the second stage, the Restricted Government Network will be constituted as the platform to be used
for the exchange of information, through the implementation of automatic data ingestion, which will
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reduce computer security vulnerabilities, allow the entry of different data sources and it It will help make
the process more efficient and faster. Likewise, the implementation of automatic ingestion will contribute
to improving information discipline, will reduce vulnerabilities related to information manipulation and
will facilitate achieving a completely automated flow of information, which characterizes stage IlI.

In relation to the incorporation of monitoring and evaluation tools, it must be considered that the
government's BSC will be made up of different DB that will correspond to the information that
characterizes each category that needs to be visualized and will contain the indicators defined for each
case, or the resulting processing of the monitoring and evaluation tools used by the BSC, based on the
stored indicators. In the literature, the comparison of the DB with the BSC fundamentally refers to the
fact that in the former the information has a more operational character and the BSC is more strategic.?*%

But, the BSC is not limited to the visualization in DB of the information resulting from the processing of
the primary data, but rather it incorporates the calculation of future scenarios, alerts and forecasts,
resulting in a generation of knowledge that contributes to the adjustment of the strategies that are
evaluated. The BSC also includes the preparation of strategic maps,® the analysis of cause-effect
relationships and other relationships between the different indicators obtained in the DB, as well as the
assessment of the impacts of the strategies, technologies and innovations adopted. Thus, BSCs have been
structured to assess the impacts of Industry 4.0 technologies on sustainability.?® However, both DB and
BSC facilitate the generation of knowledge and the decision-making process?’ in public
administration.3'9'10'12'14'17'18'27'28’29

The development of composite indicators in the government's BSCs is also planned. In some BSC
applications, these have been reported as the index of sustainability and quality of life calculated through
120 indicators that measure: climate change and environment, comprehensive urban development, fiscal
and governance,® as well as the incorporation of dimensions of sustainability within strategies.3* Other
contributions of the BSC in government management is given by the ability to integrate objectives, using
the Delphi Fuzzy Method and structured interpretive modeling®? and the Multiplication Cross Impact
Matrix Applied to a Classification (MICMAC)3* to determine the main factors, key variables and their
interrelationships in the dimensions of sustainability.

One of the components of the MGGI is the creation of value, which requires certain conditions and
connections of the actors, institutions and sectors for its good performance and the elimination of
obstacles that limit the use of its capacities or its growth.'*%° The BSC must have the quality of capturing,
structuring, processing, analyzing, integrating and visualizing the information that allows knowledge to
be discovered so that the decisions made by the main executives of the central government contribute to
the creation of value oriented towards innovation and sustainability. Figure 4 shows the BSC scheme,
ranging from data entry to visualization of the results of their processing, in which the Plan-Do-Verify-
Act cycle of the indicators and information required for the generation of knowledge and decision-
making by managers, in which improvement will be implicit as a continuous process oriented towards
innovation.
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Figure 4. Obtaining the Balanced Scorecard
Source: self-made

The Balanced Scorecard, supported by multiple perspectives and dimensions, establishes a guide for the
evaluation of the MGG, which can be applied to the different types of innovations®*352¢ and management
levels from central to local government®” with the analysis time required, which allows timely and
effective decision making.

Stage I11: Full automation of ingest

At this stage, the information traffic will be carried out using the secure exchange platform and
eliminating human intervention, thus guaranteeing the integrity of the information and minimizing the
intrinsic vulnerabilities of the exchange. The proper fulfillment of this phase will depend on the degree
of progress in the interoperability of the systems deployed in each entity involved. A representation of
the evolution of the DB platform and the BSC is shown in Figure 5.
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The steps that are executed permanently during the course of stages I, Il and Il are:

» Exchange with main users and work teams.
* Exchange with ONEL
* Ensure the quality of information and information discipline.

These actions will allow continuous improvement of the general process to be maintained, while they
will provide update criteria in the defined indicators, the inclusion of new indicators, their visualization
and generation of knowledge in a systematic way. The contacts between the members of the work teams
that guarantee the automation will allow progress to be made in a coordinated and gradual manner, on
the path towards obtaining fully automatic ingestion.

For the analysis and processing of the information in the BSCs, the techniques of absolute, relative and
average values, comparison methods, grouping, graphs and tables, correlation-regression analysis, factor
analysis, cluster analysis and expert evaluation methods, the process of hierarchical analysis*>*° among
other methods. In this stage I1l, fully automatic ingestion will allow the use of traditional methods and
other advanced statistical methods, data modeling, the use of big data and digital platforms in the BSC
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to generate and extract knowledge of the complex phenomena that will describe the behavior of the more
than thousands of indicators and Dashboards that will be systematically obtained in real time.

Conclusions

The Dashboard and Balanced Scorecard Methodology of the innovation-oriented government
management model articulates the strategic objectives with an integrated, participatory and collaborative
approach supported by relevant information and knowledge management to contribute to decision-
making agile, timely and effective decisions in the short, medium and long term in compliance with the
PNDES 2030.

The DB and BSC methodology are based on the P-H-V-A quality cycle, which allows identifying,
capturing, analyzing, processing and visualizing indicators and information with the ability to know,
manage, evaluate, measure, monitor, control, improve and prevent through the decision-making process
of the main decision makers of the management of the central government in Cuba.

The DB and the BSC allow a better understanding and knowledge of the diverse and complex contexts
through a multidimensional, synergistic and holistic framework of objectives, indicators and behaviors
for the operational and strategic decision-making of the central government oriented towards
sustainability, value creation and innovation.

The DB and BSC have similarities and differences complementing and complement each other, thus the
DB are more focused on the operational control in real time of personalized indicators and the BSC has
a more strategic, prospective and proactive character that groups several indicators and dimensions of
sustainability, by capturing the complexity of institutional performance with respect to identifying
opportunities, preventing problems, relationships between indicators, as well as finding solutions and
adopting a top-down and bottom-up two-way management model upward, intersectoral and
transdisciplinary innovation-oriented.

The methodology foresees the adoption and development of a secure government platform and a robust
information system with the use of information and communication technologies, support tools and
methods of processing and analyzing information from graphics to advanced analytical and predictive
methods, as well as the training and continuous learning of the actors.
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Annex 1. Dashboard Indicators Technical Sheet

Indicator Name

Indicator Code

Definition:

Calculation form
Numerator

Numerator

Numerator font

Denominator

Numerator font

Gradients

Good
Regular

Wrong

Responsible for
calculation and
analysis

Responsible for
updating and
sending

Unit of
measurement

Disaggregation
levels

Periodicity Date of sending

Method of
sending

Mail from which the
information is sent

National

Provincial

Legal framework

SDG to which it
pays:

Macro program
and project to
which it is taxed:

Guideline to which

he pays taxes:

Observations:

Date:

Produced
by:
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