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Abstract. Strategic planning experience shows the major problem of the national planning system — plan-
ning documents are faintly intercorrelative (including aspects “from long-term to short-term™ and “from
general to concrete™), as well non-linked with managing and implementing institutions (public sector func-
tions and services) and budgetary appropriation. It creates huge barriers to carry out plans. Structurization
of all system’s objects in logical units and determination of strict interrelations between them is the pro-
posed solution of the problem. Informative model of planning system have to be developed as depository
of logical units and their interlinkage. [t becomes possible to manage information flows and activities of
public sector as well to check their consistency. The first steps of the practical realization have proved ef-

ficiency of the proposal.
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1. Introduction

Necessity and functionality of the national devel-
opment planning system has been already shown
several times (Bicevskis ef al. 2009; Karnitis,
Kucinskis 2009). Elaboration of national scale ma-
trix of documents and institutions become possible
by application of advanced modelling tools. De-
velopment of multidimensional informative model,
uniting time, sectoral, regional and institutional
aspects, gives possibility to create hierarchically
structured integrated set of planning documents as
well to determine responsible institutions. There
was especially underlined importance of such sys-
tem for overcoming current eCONOMIc Crisis.

Implementation of strategic and action plans
is the following step in gradnal introduction of
development planning system. Naturally on basis
of conceptual and strategic planning documents
normative acts of all levels have to be elaborated
and accepted — laws, regulations of Cabinet of
Ministers and ministries, etc. (Fig. 1). Planning
documents together with these normative acts
(which should be mutually concerted and com-
plementing} determine:

— all set of state functions which are necessary
for management of the country and therefore have
to be performed,

—the consequent public services that should
be provided to citizens and/or business;

— institutions, which should perform any func-
tion and provide any service;

— budgetary appropriation for various activi-
ties of the public sector institutions.

Conclusions on the optimal list, hierarchy and
structure of various ministries and other state/local
administrative institutions could be made as a re-
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sult, as well on acceptable structural reforms to
perfect the management of the country.
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Fig. 1. Nationa! development planning system: elabora-
tion and implementation

2. Weakness of current management: lack of
congsistency

There is lot of legally valid planning documents in
Latvia; they consider various aspects of develop-
ment. It was stated during revision of documents,
that nowadays nearly 200 of them are /ive plans on
national, sectoral or regional scale (State Chancel-
lery 2009). In addition number of other normative
documents are substantial for state functionality,
development planning and achieving defined goals.

Functions performed by the public sector
(e.g., consumer rights protection, culture policy,
corruption prevention and combating, environment
protection) are an important issue. The State
Chancellery has batched information from all min-
istries on functions, which are performed by insti-
tutions in their frameworks (in total more than
1000 functions).

State/local administrations are considered as
the providers of direct and general services to citi-
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zens and business (e.g., granting and payment of
pensions and social benefits, educational and
healthcare services, protection from threats to life,
health and property, etc.). Ministry of Regional
Development has developed listing of accessible
public services (more than 600 services).

Important there is a structure of state admini-
stration as well structure of each institution, be-
cause any function is performed and any service is
provided by concrete structural units of concrete
establishments.

And last but not least — budget. Exactly
money determines plans which really will be im-
plemented and activities which really will be real-
ized; all involved public institutions are financed
from state budget, you know. Much more, actual
priorities and trends of the country have to define
the national budget.

Unfortunately, the being experience discloses
a serious weakness of existing structural system of
the state (regional, sectoral) management: above-
described logical relevances are noticed far not
always.

All existing and valid documents remain
weakly connected horizontally (the documents of
various regions and sectors frequently are even
contradictory) as well vertically (documents of a
lower level not always are complementary to the
documents of upper level). Existing references to
another document often are too inconcrete for
definition of exact connection.

There is lack of direct compliance of imple-
mentation activities with planning and normative
documents in many cases. Activities of sectoral
and regional bodies remain weekly consistent with
national scale strategic planning documents; func-
tional obligations of many institutions and respon-
sibility sharing among them is not kept.

Very often it is impossible to determine mu-
tual connection of state functions with public ser-
vices, but costs for provision of concrete public
services are not calculated. The national budget is
still based mostly on the previous years’ financing
experience.

Lack of direct and strong consistency of ac-
tivities, which are envisaged in strategic planning
documents, with actions of concrete executive
public institutions, with their functions and neces-
sary budgetary appropriation can be evaluated as
the basic objective reason of mentioned problems.
But these problems result in weakness of man-
agement of the country and create unsustainable
development threat.

To remove mentioned reason, the proposed
informative model has to be complemented sub-
stantially (Fig. 2), integrating also all aspects re-
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lated to implementation of strategic and tactical
documents.
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Fig. 2. A complemented integrated informative mode!

3. An integrated model — ontology

There are lot of ideas on use of modelling princi-
ples and algorithms to deal with state management
and development problems. But unlike the model-
ling of economic processes this aspect mainly is
analysed theoretically (e. g., Cannon et al. 2005;
Schleicher 1999). Only recent information shows
few activities to implement modelling of state
management in practice (e. g., Trnka 2008). Our
proposal also in the first place is directed to practi-
cal improvement of current situation.

A complemented informative model of func-
tioning and development of the country is the pro-
posed solution of the problem.

The mode! has to represent huge and very
complicated system, therefore ontological meth-
odology was chosen as the most suitable method
for this task (Gruber 1995).

To create the ontology, it is necessary to de-
fine the set of entities, their properties (functions)
and relationships between them; in our case it in-
cludes:

— structurization of all system’s objects
(documents, institutions, functions, budget, etc.) in
elementary logical units (entities);

— determination of strict connections between
logical units;

— creation of united depository of logical units
and their connections.

Functionality and growth of the country is pre-
scribed by great number of various aspects — devel-
opment goals, tasks and activities, state functions,
public services, public institutions, budget, etc.

Decomposition of all objects in elementary
units gives a possibility to determine strict mutual
connections in the scale of single document/aspect
(e. g., division of some activity in concrete actions
in defined sequence) as well inter-aspect connec-
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tions (e. g., performer of concrete action and
budgetary appropriation for performance). One
can identify existing gaps, e. g., lack of actions for
achieving some goal or non-existence of such ac-
tions in the list of obligations of the corresponding
institution.

Decomposition of complicated and sophisti-
cated documents and actions in elementary logical
units is well-known principle, which gives a pos-
sibility to concretize tasks, activities, performers,
etc. of complex and integrated programmes, insti-
tutional and management structures, financing
sources, et¢. E.g., US Recovery Act spending is
detailed in concrete projects and allows to view
and to analyse related information from various
perspectives (Recovery 2009). Our proposal is to
apply this method to development and manage-
ment of the country.

Each aspect has been determined by certain,
normally text documents, which already are indi-
rectly structured (according to the corresponding
aspect), using chapters, sections, articles, clauses,
etc.

However to perform a formalized analysis it is
necessary to strengthen existing indirect structural
indications: to create a strong treelike structure of
document and for this purpose to decompose
gradually the document till elementary logical
units. Examples of such units would be strategic
subgoals, separate tasks to achieve them, concrete
activities that have to be performed, institution that
is responsible for any activity, budgetary appro-
priation for the concrete activity, etc. As the result
a few or even many trees will be obtained where
each edge is some eclementary logical unit. The
next task is indication of logical connections be-
tween obtained elementary units.

There are two kinds of such connections: hi-
erarchy and relations.

Hierarchy displays the arrangement and rank-
ing of logical units in one document or affined
(related to the same aspect) documents (Fig. 3.}

Some of documents naturally are hierarchi-
cally well-structured. Institutional structure of
ministries (subordinated public establishments in
the framework) as well organizational structures of
public institutions is a typical example of such ex-
isting hierarchical structures.

A hierarchical structure of other documents
has to be improved substantially. Far not always
chapters are strongly decomposed in articles and
clauses, tasks are not defined for each article, con-
crete activities and responsible institutions are not
defined to achieve goals.

A hierarchy appears during gradual detaliza-
tion of the document in logical units and then in
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even smaller elementary logical units. E.g., the
development programme is separated in action
lines and actions, which in turn should be decom-
posed in separate activities, forming the treelike
hierarchic structure.

Relations

Subgeal 1

Subgoal 2 Ministry

|Act|'on line 1 l Ftion line 2|

\/‘a

Institution 2

Institution 1 ‘

Action 1 l Action 2 1 / M
A
l Activity 1 l | Activity 2 |.----.[Departmem1| Depanmemzl

Hierachic fras 1 Hierachic tree 2

Fig. 3. State management: hierarchy and relations

Relations represent a certain logical connec-
tions between elementary units of documents of
various aspects. They will be used to specify rela-
tion (influence, dependence) of the unit of one
aspect with the unit of another aspect, hence
ranging elementary units over more than one as-
pect. E.g., strategic actions and national budget
are two separate aspects; relations indicate accor-
dance of budgetary appropriations to specified
actions.

Some of mutual relations normally are well-
defined in documents, e.g., specific institutions are
determined that are responsible for achieving each
subgoal; to connect a subgoal with the responsible
institution is a simple task in this case. Difficulties
arise in cases when logical connections have to be,
but they are not defined.

Actually the informative model includes not
only management of development; it ensures di-
rected and coordinated state functionality and gov-
ernance.

In accordance to aforedescribed algorithm, an
informative model is formed in a few steps.

First of all necessary documents are incorpo-
rated in single depository, that allows to structure
and to analyse them unitedly. During entering in-
formation should be structured — decomposed in
elementary logical units. This stage can be at least
partly automatized in the cases when the planning
document is formed using a spreadsheet format
(e.g., Excel). A principal issue is a possibility of
gradual detalization of logical units, possibility to
add new edges to the existing tree.
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The next step — to define relations between
elementary units of the various aspects/trees and to
interconnect these trees. It is possible to connect
logical units of different levels of various trees.

The integrated graph of state functionality is
obtained as a result; Fig. 4 shows some part of it.
One can indicate several potential imperfections,
which have to be specially studied:

Ministry 1) Ministry 2)

(institution 1) (institution 2) (nstitution 3)  (Institution 4)

Funetion 1 Service 1 ——(Function 4
Function 2’—— Service 2 | \ (Function 5 —
Function 3 [ Service 3 | Function 6 »—|

Fig. 4. State management: institutions, functions and
services.

— What institution will provide service 37

— Functions 3, 5 and 7 are not connected with
some service; is it correct?

~TIs enough strong division of competences
between institutions 2, 3 and 4 (that are in frame-
works of different ministries) for provision of ser-
vice 17

— Institutions 2 and 3 perform only one func-
tion each; can such scattered structure be opti-
mized?

4. Use of the model and attained benefits

There are multiform applications of the created
model, e. g.:

—on the basis of defined development goals,
tasks and priorities one can determine state func-
tions that have to be performed and public services
that have to be provided as well necessary financ-
ing; the next step is creation of goal-based and
task-based national budget;

—on the basis of necessary functions and ser-
vices current institutional structure of administra-
tion can be evaluated and optimized; accordingly
the national budget can be updated;

—by means of modelling one can evaluate
changes of the budget, if some goal, task or prior-
ity is modified.

Decomposition of documents in elementary
logical units and definition of strong logical con-
nections between them gives a possibility to per-
form number of very practical tasks, e. g.:
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—to manage a real implementation control of
planning documents;

—to ensure consistency of all planning docu-
ments as well to identify inconsistencies between
various documents;

—to identify scarcity of necessary activities as
well needless activities;

—to control adequacy of budgetary and insti-
tutional resources with performed activities.

It becomes possible to analyse administrative
and management information from various per-
spectives as well to create varied scoreboards, e.g.:

— activities that are performed by any institu-
tion in defined time period;

— functions that are performed and services
that are provided by any institution;

~ institutions that are involved in provision of
any service;

— goals that will be achieved by means of any
activity;

— the total cost of concrete service provision
or activity performance,

—saving from non-fulfilment of concrete
function;

—necessary budget appropriation to achieve
concrete goal;

- concrete activities, which are performed at
the proper time, and which are not performed;

— responsible institution/employee
achievement of concrete goal.

for

5. IT tools: support for development and
use of the model

Strong support of advanced IT tools is an indis-
pensable precondition to develop and to exploit
aforedescribed model.

Creation and everyday use of integrated de-
pository is impossible without instruments that
provide lot of managing activities, including (but
not only):

—entry of structurized documents in the de-
pository;

— their decomposition in elementary logical
units;

— relations of logical units of separate trees;

— navigation on trees, expanding or shortening
processed information when necessary;

— navigation on various trees according to cor-
responding relations.

Even this short list of requirements shows that
specific IT tools are needed:

—to take into consideration individualities of
the model;

— to provide entry, maintenance and process-
ing of information.
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Researchers of the University of Latvia have
developed and approved such model-oriented ap-
plications.

One of them consists of two components. The
first functionality is destined for creation of docu-
ments’ depository, for decomposition of various
documents in elementary logical units, for deter-
mination of hierarchy and relations between these
units. This component is designed for experts to
develop the informative model.

Ancther functionality of this tool is bounded
up with processing of information for its use (Ar-
nicans, Karmnitis 2006). It is intended for broad sec-
tion of users, allowing on-line access to the infor-
mation according to authorization level of users
(including public access).

The tool allows information processing from
various perspectives following the connected in-
formation how wide and deep it is necessary.
Thus, the tool forms preliminary defined informa-
tion outlooks that are available to concrete users or
for concrete usage — one can easily determine nec-
essary information from any tree as well format
for its representation; e. g.:

— ministry/institution, its functions, corre-
sponding performed activities, terms, responsibil-
ity for each activity;

— public service, necessary activities, corre-
sponding responsible institutions, costs for service
provision.

Wide checking possibilities of data consis-
tency and quality in various aspects is another
user’s application, e. g.:

— full report on activities that have to be per-
formed to achieve a concrete goal (performers,
necessary resources, terms, results, etc.);

— budget of ministry/institution based on per-
formed functions;

— full report on public services that are pro-
vided by concrete ministry/institution;

— performance of activities at concrete date, —
accomplished/ unfulfilled activities;

— consistence of resources (human, material,
financial) appropriated for separate activities with
resources for achieving the goal as a whole;

—is full set of activities determined to achieve
all goals?

— is the responsible performer defined for any
activity?

Further development of the tool includes
elaboration of graphical user-friendly interface that
is understandable by intuition.

The basic principles already have been tested
by specialists of Institute of Mathematics and
Computer Science, University of Latvia and Da-
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torikas instituts DIVI Ltd (Cerina-Berzina et al
2009; Barzdins et af. 2007; Barzdins ef ai. 2009).
They will ensure:

— graphical modelling processes and their
connection with external hierarchically structured
information;

— process modelling by means of unlimited
gradual detailing methodology;

— easy configuration of the necessary informa-
tion as well sources that are attracted to each step
of the process.

6. Model development process: gradual
enlargement of domains

It is clear that state management and development
model have to be created gradually; only during
the practical design of the model requirements and
individualities could be specified, IT tools per-
fected and necessary corrections made. And we
can take the advantage of ontological methodology
— to form a model for small domain with few enti-
ties and relations and later step by step to increase
the domain size.

In the first stage model algorithms were
elaborated and tested forming the functional model
of one extremely branched institution — State So-
cial Insurance Agency. Domain specific language
for modelling social insurance processes was de-
veloped. Processes were modelled by step-by-step
detailing method until elementary units were
gained. It was important to bond logical units of
any process with performers, services, documents
and legal acts that also were structurized in ele-
mentary logical units. Developed model corrobo-
rated advantages of proposed approach.

A primary analytical examination of interre-
lated national-scale documents has been made,
including Latvian Plan of Strategic Development
(a crisis updating of the National Development
Plan), lists of state functions and public services,
national budget for 2010, institutional structure of
state administration.

The first results are very promising. Integrated
procession of even small data file identifies various
oddities, which are not so visible facts, while this
information is collected in various information
sources. Information processing, analysis and use
become much easier, more rapid and more efficient.

The further steps are envisaged in several di-
rections. Increasing the domain, the model will be
created for some part of state management — for
one city or separate sector. Another direction —
improvement of IT tools, ta-king into account ne-
cessities and possibilities, which already are iden-
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tified, and which will appear when huge number of
users will start to use the tools.

7. Conclusions

Week correlation of planning and normative
documents as well lack of their connection with
budget appropriation and public administration
institutions, which are responsible for performance
of state functions and provision of public services,
have to be evaluated as very serious threats for
sustainable development and even functionality of
the country.

The proposed solution — strong structurization
of all objects in ¢lementary logical units, definition
of connections between elementary units and in-
corporation of all information in united depository
— allows managing information flows and activi-
ties of public sector as well to check their consis-
tency.

Development of the integrated informative
mode! allows specifying goals, tasks, activities,
responsibility and financing thus eliminating men-
tioned objective defect. At the same time it signifi-
cantly strengthens border spanning principle in the
management of the country. It will become possi-
ble to perform actual structural reforms of the state
administration. .

The model cannot be created by IT specialists
only. Definition of detalization level, hierarchy
and relations, information entry and maintenance
is a permanent task of experts of corresponding
sectors. Therefore interest of upper level decision
makers and all public servants, their willingness to
improve management of the country become a
primary precondition for success.

The first steps of the practical realization
originate oplimism in relation to efficiency of the
proposed solution as well to its successful imple-
mentation.

References

Arnicans, G.; Karnitis, G. 2006. Intelligent Integration
of Information from Semi-Structured Web Data
Sources on the Basis of Ontology and Meta-Models,
in 7" International Baltic Conference on Databases
and Information Systems, Baltic DB&IS 2006, Vil-
nius, Lithuania 3—6 July. 177-186.

Barzdins, J. ef al. 2007. Transformation Based Graphi-
cal Tool Building Platform, in Workshop on Model
Driven Development of Advanced User Interfaces,
MoDELS 07, Nashville, USA. Available from Inter

787

net: <http://sunsite.informatik. rwth-
aachen.de/Publications/CEUR-WS/Vol-297/>,

Barzdins, J. et al. 2009. Domain Specific Languages for
Business Process Management: a Case Study, in The
9" OOPSLA Workshop on Domain-Specific Model-
fing, Orlando, USA, October 25-26 [online] [cited
10 December 2009]. Available from Internet:
<http://www.dsmforam.org/events/DSM09/>,

Bicevskis, J.; Kamnitis, E.; Karnitis, G.; Kucinskis, M.
2009. Modelling Environment for Planning and Im-
plementation of National Strategy for Crisis Man-
agement, in XX/! EURO-Mini Conference “Knowl-
edge-Based Technologies and OR methodologies for
Swrategic Decisions of Sustainable Development”
(KORSD-2009%), Vilnius, Lithuania, 30 September—
3 October. Selected papers. Vilnius: Technika: 64—
68. ISBN 978-9955-28-482-6

Cannon, M.; Kouvaritakis, B.; Huang, G. 2005. Model-
ling and Optimisation for Sustainable Development
Policy Assessment, European Journal of Opera-
tional Research 164(2): 475-490.
doi 10.1016/).¢jor.2003.12.018

Cerina-Berzina, I., Bicevskis, J.; Karnitis, G. 2009.
Information Systems Development Based on Visual
Domain Specific Language BiLingva, in 4" IFIP
TC2 Central and East European Conference on
Software Engineering Techniques CEE-SEE 2009,
Krakow, Poland. 126-137.

Gruber, Th. 1995, Towards Principles for the Design of
Ontologies Used for Knowledge Sharing, fnferna-
tional Journal of Human-Computer Studies 43(5/6):
907-928. doi: 10.1006/jhc. 1995, 1081

Kamnitis, E.; Kucinskis, M. 2009. Strategic Planning
and Management of National Development Proc-
esses in Latvia, Journal of Business Economics and
Management 10(1): 3—13.
doi:10.3846/161 1-1699.2009.10.3-13

Recovery Accountability and Transparency Board
2009. Recovery Act Spending [online] [accessed 10
December 2009]. Available from Internet:
<http://www.recovery.gov>,

Schleicher, A. 1999. High-Level Modelling of Devel-
opment Processes, in Scholz-Reiter, B. er al. (Eds.)
Process Modelling. Springer-Verlag Telos, 57-73.

State Chancellery 2009. POLSIS — Politics planning
documents database [online] [accessed 10 Decem-
ber 2009]. Available from Internet:
<http://polsis.mk.gov.lv>.

Trnka, D. 2008. Public Administration Process Model-
ling and Reengineering in the Czech Republic
[online] [cited 10 December 2009]. Available from
Internet: <http:/fwww.mvcr.cz/soubor/cz-trnka-
public-admin-process-modelling-pps.aspx>.



