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Abstract: For the time being, public sector innovation gains new and 
complex forms of expression: managerial, institutional, technological or 
communication. This fact is also due to national and international important 
bodies’ interest for using innovation as resource and tool for public sector 
development. 
Characterised by complexity and adaptation, the innovative processes in the public 
sector embrace the form of medium and long term innovation strategies, holding 
high key socio-economic impact on the social utility of public sector innovation. 
The optimality of innovation strategies becomes a tool for improved decisions in 
public sector management, providing the methodology for their evaluation related 
to the objectives of development in the public sector. 
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1. Introduction 
The paper approaches the topic of designing and evaluating the innovation 

strategies in the public sector, thus determining operational conditions of 
optimality. 

In the actual context of the economic development, public sector 
innovation and social innovation gain increasing importance. Understanding public 
sector innovation as “the creation and implementation of new processes, services 
and policies that result in significant improvements in the efficiency, effectiveness 
and quality of outcomes” (C.C.A., 2013:62), we could imagine its huge social 
impact in the field of increasing welfare, ensuring public health, micro-funding etc. 

The field literature (Bekkers et al., 2014; De Vries et al., 2014) achieves 
the difference between public sector innovation and social innovation, the latter 
being “a form of innovation targeted at supporting, developing and enhancing the 
lives of the most marginalised, disenfranchised and vulnerable population, groups 
and individuals in society” (C.C.A., 2013:65). 

The complexity of the public sector associated with the economic and 
financial constraints induced by the crisis impose profound approaches, 
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substantiated on models and strategies, aimed to provide the premises and 
arguments for a new and innovative organisational culture in the public sector. 

Only Galbraith provides a description of innovative organizations: 
“organizations that want to innovate or revitalise themselves need two 
organizations, an operating organization and an innovating organization” 
(Galbraith, 1982:6). The continuity of concerns for new innovation processes 
represents a key feature, associated often to the innovation strategies, compatible 
with the objectives and outcomes of the organization. 

“Successful innovation requires a clear articulation of a common vision 
and the firm expression of the strategic direction. This is a critical step in 
institutionalising innovation. Without a strategy for innovation, interest and 
attention become too dispersed” (Lawson and Samson, 2001:381). 

The focus of relevant field literature, research projects and training 
programmes on the public sector is justified by its role and dimensions in the 
general social context. 

“The public sector plays a key economic role as regulator, service provider 
and employer. It accounts for more than 25% of total employment and a significant 
share of economic activity in the EU Member States” (EC, 2015:1). 

The Action Plan for Design-Driven Innovation (EC, 2013) substantiated 
several tools for its implementation: 
 promoting new collaborative innovation strategies and practices that enable 

new business models; 
 applying design methods in multidisciplinary research and innovation 

programmes that address complex challenges; 
 building the capacity of public sector administrators to use design methods 

and to procure design effectively. 
The research methodology of this paper uses complex adaptive systems, 

modelling both the innovation processes in the public sector and the corresponding 
strategies. 

 
2. Systems of innovations in the public sector 

2.1 Innovation: models and systems 

Several specialised papers are focused on modelling innovation and 
describing the adjacent processes in the public sector or SMEs: Engler (2009),  
Tilebein (2006), Yilmaz (2008). 

Engler (2009) approaches innovation as “a complex adaptive system”. 
The historical perspectives on innovation modelling development highlights linear 
models and pull models, as well as systemic models (feedback or strategic models, 
networked model). It is worth to emphasise also “the agent-based innovation 
ecosystem model” (Engler, 2009:94-114). 
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In fact, those models represent five generations of innovation models, 
introduced and described by Altshuller (2002). The author develops minimal 
criteria to be met by each theory for innovation modelling: 
 “be a systematic, step by step procedure; 
 be a guide through a broad solution to direct to ideal solution; 
 be repeatable and reliable and net dependent on psychological tools; 
 be able to access the body of inventive knowledge; 
 be able to add to  the body of inventive knowledge; 
 be familiar enough to inventors by following a general approach to 

problem solving” (Engler, 2009:5). 
Altshuller (2002:16) establishes five levels of innovation, associating one 

of the laws related to the Theory of Inventive Problem Solving (TRIZ), known as 
“Law of Increasing Ideality”. According to this law, the system “evolves towards 
increasing degrees of ideality”, where “ideality” is defined as the ratio between the 
sum of the system’s useful effects, ௜ܷ, and the sum of its harmful effects, ܪ௝ , as 
also revealed by Equation 1(Engler, 2009:7). 

 

Ideality =
∑ ௜ܷ
௝ܪ∑

 

“Ideality always reflects the maximum utilization of existing resources, 
both internal and external to the system” (Altshuller, 2002:16). 

Approaching the innovation systems as complex adaptive systems, the law 
of increasing ideality should be re-formulated, and should comprise the fact that 
the degree of ideality in complex adaptive systems tends to infinite. The 
justification of the new formulation is based on the fact that harmful effects 
decrease towards null value due to adaptation capacity in complex adaptive 
systems. 

The creation of an organisational culture enabling innovation could be 
achieved through profound understanding of the model, principles and 
operationalization of the innovation systems. 
Yilmaz (2008) integrates creativity and motivation within the broader topic of 
innovation. “Creativity and innovation can be conceptualised as emergent 
properties of a system of interacting agents within a complex adaptive system” 
(Yilmaz, 2008:1). 

The concept of innovation is controversy both in the public and private 
sector. Most authors provide simple definitions for innovation: 
 “a new product that is introduced to an environment” (Stokic et al., 

2003:13) 
 “an iterative process aimed at the creation of new products, processes, 

knowledge or services through the use of new or existing scientific 
knowledge” (Kusiak, 2006:508) 

 

(1) 
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 “new or significant changes to services and goods, operational processes, 
organizational methods, or the way an organization communicates with 
users” (Bloch, 2011:13). 
The concept of innovation in the public sector “is combined with the 

overall definition of innovation and with individual types of innovation in the 
public sector, such as product innovation, process innovation, organizational 
innovation and communication innovation” (Petkovsek and Cankar, 2013:1330). 

Even under those conditions, the innovation systems will describe “all 
important economic, social, political, organizational and other factors that 
influence the development, diffusion and use of innovations” (Edquist, 2001:2). 

Innovation system management could be defined ”as the development of 
new policy designs and new standard operating procedures by public organizations 
to address public policy problems” (Cohen and Eimicke, 1996:1). 
In the most comprehensive assertion, an innovation system ( ூܵ) in the public sector 
will comprise all activities, processes and strategies of innovation in a certain 
period of time. 

The specificity of the innovation systems in the public sector consists in 
their organizational climate, favourable to innovation, these systems becoming 
systems with positive response to newness. The field literature highlights the 
impact of complexity on social innovation (Matei and Antonie, 2015) or 
corporative governance (Matei, 1998; Matei and Drumașu, 2015). 

Golden (1996) describes two models of innovation in the public sector: 
 ”the policy planning model. The emphasis in this model is on 

innovation through creative  policy design; 
 the groping along model. The emphasis in this model is on field –

level experimentation with new ideas” (Cohen and Eimicke, 
1996:2). 

The innovative capability ( ூܹ) represents the theoretical and practical capacity of 
human resources to renew and modernise within the framework of the public 
strategy and under given competition conditions, using the existent technological 
capability in the public sector. 

In other view, the innovative capability “is the capacity of an organization 
to create the conditions and apply the resources (people, financial, tools and 
methods), to enable and support innovation activity” (S.S.C., 2013:4). 
Thus, the innovative capability assumes the existence and overlap of two 
components, namely the human and material ones. 
The consolidation of the public market enhances and asserts the necessity to 
correlate the demand and offer of public goods and services, which will determine 
the innovative necessary portfolio ( ூܰ)within the innovation systems.  

The ratio ߩ = ூܹ ூܰ⁄  will define the innovation trend in the public sector, 
triggering development, stagnation or decline. 

Both the innovative capability and innovative necessary portfolio are 
dynamic, varying in time. 
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The elaboration of an innovation strategy in the public sector should start 
with the evaluation and analysis of the innovative capability. 

 
 
 
 
2.2. Utility of innovation 

 
Generally, innovation in the public sector will occur, often, within the 

interface between knowledge and economy. Betz (2011) describes this interaction 
process as “a radical innovation process – transforming knowledge of nature into 
economic utility”. 

Innovation in the public sector transcends the border between public goods 
and services and public market, transforming the resources of the public sector into 
public utility, which can be quantified only on the public market. 

 
Figure 1. Innovation process in the public sector 

 
 
 
 
 
 
 
 
 
 
 

 
Source: adapted after Betz (2011, p. 27) 
 
 

Figure 1 describes in a suggestive way, the stages and processes of 
knowledge, creativity and action aimed at creating and highlighting the utility of 
innovation. 

The utility of innovation is turned into account as factor of adjustment for 
the innovative system. 

The concept of utility was introduced by Von Neumann and Morgenstern 
(1947). 

When the concept of utility is adjusted to the general topic of innovation 
systems (Matei, 1999), we assume the adoption of a system of axioms, describing 
the properties specific for a function with real values, called function of utility of 
innovation. 
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Taking into account the fact that the implementation of any innovation 
assumes complex technological and managerial activities, we shall associate a 
technological alternative, ௜ܸto any innovation. Consequently, the function of utility 
will be as follows: 

:ݑ { ଵܸ		, ଶܸ		, …	 ௡ܸ	} → ܴ 

From the economic point of view, the utility of innovation expresses the 
ratio competition/innovation, generating the feedback of the innovation system. 

Similar with the theory of decision, the theory concerning the utility of 
innovation, based on Von Newmann and Morgenstern (1947) or Marinescu and 
Marin (2009) axioms involves a subjective estimation, namely a complex and 
difficult estimation of the utility of innovation. 

The above-mentioned argument can also be justified by the application of 
the principle of emergence (synergy). Thus, the emergent effect of innovation 
represents a consequence of that principle, namely the overall effect of innovation 
within the system	ܫ( ூܵ) will be as follows: 

)ܫ ூܵ) = 	෍ݑ
௡

௜ୀଵ

( ூܸ) + ∆( ଵܸ, … , ௡ܸ) 

where		( ଵܸ, ଶܸ… , ௡ܸ) represents the outcome further the partial overlap of the 
technological alternatives and consequently further the interdependency of the 
subsystems comprised in the innovation system. 
 

3. Innovation strategies 

3.1 Generalities 

Obviously, the elaboration of some development strategies is approached 
by the field management literature. Without being exhaustive, we would like to 
underline several authors: Boldur et al. (1982), Matei (1998), Antoniv and Ruda 
(2014), etc. 

Strategy formulation begins with the identification of objectives and the 
determination of the methods for searching objectives. Those objectives and 
activities are then scaled to fit within resource constraints. Each element of a 
strategy is constrained by political, social, economic and environmental variables. 
The objectives and activities of public organizations are constrained by the formal 
authority provided by statute (Cohen and Eimicke, 1996:5). 

The innovation strategies comprise finite sequences of innovative activities 
and processes, ordered in time, related to available resources, innovative capability 
and objectives of strategic development of the organization or public sector. 

The strategies on short or medium term could become sequences of an 
innovation strategy on long term. 

 

(2) 

 

(3) 
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We shall consider that an innovation strategy represents a complex target-
oriented, technological, institutional and managerial process. 
For an innovation strategy, we shall distinguish the following characteristics: 
 the objective to be fulfilled through innovation should be accurately 

defined through various quantitative and qualitative parameters; 
 a set of operations, consisting in new quantitative and/or qualitative 

processes and changes, necessary to achieve one or more innovations. 
The set of operations and innovation processes will represent the structure 

of the innovation strategy. 
Marking the set of operations for an innovation strategy with	ܣ =

{ܽଵ,	ܽଶ,…	ܽ௡,}, the innovation process will be defined as an application, ߁: ܣ →
 .indicating the order of precedence for operations ,(ܣ)ܲ

Consequently, an innovation strategy may be represented through an 
oriented graph without circuits,	ܩ = ,ܣ)  where the peaks signify the operations	,(߁
within the strategy and the arches ൫ܽ௜ , ௝ܽ൯ indicate the order of precedence, 
imposed to the operations ܽ௜and ௝ܽ, according to the application ߁ associated to the 
innovative process ( ௝ܽ 	 ∈  .((௜ܽ)߁	

The application ߁ is defined so that a finite sequence of operations from 
the innovative process corresponds to each innovation from the innovation 
strategy. 
An integer positive number, marked with di and entitled the duration of operations 
is associated to each operation ܽ௜ , ݅ = 1, 2, … , ݊. 
At the same time, we shall assume that various k resources are used in order to 
achieve the innovation strategy, each resource with a constant available level 
within every period of time. We shall mark the vector of the available resources 
withD = (Dଵ, Dଶ , … , D୩) and the vector of resources necessary to carry out the 
operation ܽଵ	 ∈ …,௜మݎ			,௜భݎ in every unit of time with ܣ  		.௜ೖݎ,
Ifݎ௜೛ = 0, it means that the operation is turning into account the resource p. 

For the public sector, we assume that the structure of the strategy 
comprises operations, independent or not, generally using the same resources. 

Consequently, the accomplishment of an innovation strategy involves the 
problem of ordination, consisting in establishing an order to achieve the operations 
so that the interdependencies are observed and the total duration for operations is 
minimal. 

 
3.2 Optimality of the innovation strategies 
 
The complexity of innovation strategies in the public sector determines the 

existence and necessity of various approaches related to the strategic objectives of 
public sector organizations. 
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The models of strategies are based on reformulating Bellman’s principle of 
optimality. Accordingly, an optimal innovation strategy comprises optimal 
sequences of innovation that are developing in time within the framework of 
ordination programmes. 

A) Unicriterial optimality 
Taking into consideration the above conditions, an optimal innovation 

strategy is based on a linear programming problem in integer numbers. 
We use the following notations: 
e= the minimum term to start the application of the innovation strategy; 
T= the maximum term to implement the innovation strategy; 
௝݁ = the minimum term to start the operation, ௝ܽ ∈  ;ܣ
௝݈ = the maximum term to conclude the operation ௝ܽ ∈  ;ܣ
The terms ”݁” and ”ܶ”  are given in the very beginning. Using the 

algorithm which calculates the critical path, we may determine the terms ௝݁, ௝݈, ݆ =
1, 2, … , ݊. 

 
We assume that all parameters are positive or null. 
 
Considering: 

௝೟ݔ											 = ൜							1	if	the	operation	a୨	starts	at	the	moment	t ∈ ൣe୨, l୨ − d୨ାଵ൧
0	in	rest																																																																																								

 

௧ݔ			 = ቄ						1	if	the	strategy	was	implemented	at	the	moment	t	 ∈ [e, T]
																																																																																												ݐݏ݁ݎ	݊݅	0		

 

The minimization of the duration for implementing the innovation strategy 
will represent a main criterion of optimality for problem-solving, thus contributing 
to the development of the utility of innovation and even to its maximization. 

Consequently, we obtain the following problem of optimization: 
 

(݉݅݊) ෍ ௧ݔݐ

்

௧ୀ்಴

 

 

෍ ݐ௝ݔ = 1, ݆ = 1,2, … , ݊;

௟ೕ

௧ୀ௘ೕ

 

 

 

(4) 
 

(5) 

 

 (6) 

 

    (7) 

 

 

 

            (8) 
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෍ ௧ݔ = 1;
்

௧ୀ ೎்

 

 

 

෍ ௝೜ݔݍ + ௝݀ ≤ ෍ ௧ݔݐ ,			 ௝ܽ ∈ ;௡ܣ
்

௧ୀ ೎்

௟ೕିௗ೔శభ

௤ୀ௘ೕ

 

 

 

෍ ௜೟ݔݐ +	݀௜ ≤ ෍ ௝೟ݔݐ , (ܽ௜ , ௝ܽ) ∈ ܮ
௟೔ିௗ೔శభ

௧ୀ	௘ೕ

௟೔ିௗ೔శభ

௧ୀ௘೔

 

 

෍ ෍ ௝೜ݔ௝೛ݎ ≤ ݌,௣ܦ = 1,2, … , ݇, ݐ = ݁, ݁ + 1,… , ܶ
௧

௤ୀ௧ିௗೕ

௡

௝ୀଵ

. 

 
where	݅ = 1, 2, … , ݊, ௖ܶrepresents the length of the critical path, 	
௡ܣ = { ௝ܽ ∈ ܣ ൫߁ ௝ܽ,൯ = Ф⁄ } and L = the set of the arches for graph G = (A, Γ). 

 
The first restriction takes into account the accomplishment of each operation. The 
second restriction refers to strategy implementation during the period	
( ௖ܶ , ܶ).  The third restriction shows that the strategy implementation has concluded 
after the end of the final operation,		ܣ௡. Other restrictions indicate the direct 
precedence among the operations, determined by the graph. The next group of 
restrictions expresses the limit of resources. 

In order to determine the optimal solution of the above-formulated 
problem, we shall introduce and define accurately other notions and concepts, 
relevant for the innovation strategy implementation. 

Thus, we shall specify that the operation a୧ ∈ A precedes the operation 	
a୨ ∈ A  and we shall mark			a୧ ≺ a୨	if	a୨ ∈ Γ	(a୧). It is assumed that in this case ai 

proceeds directly a୨, a୧ ≺≺ a୨		or there is a path that links the peaks	a୧and a୨ in the 
graph. 

 

    (11) 

 

          (10) 

       (9) 
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At the same time, we specify that the operation a୧ ∈ A  is parallel with the 
operation a୨ ∈ A	and we shall mark a୧‖a୨ if neither the operation a୧ precedes the 
operation a୨൫a୧ ⊀ a୨൯		or			(a୨ ⊀ a୧). 

A sequence S	 = 	 {a୨ଵ, a୨మ , . . . , a୨ଶ}		is achievable if for any operation 
a୨౦ , 	a୨౧with p < q, we obtain a୨౦ ≺ a୨౧or	a୨౦‖a୨౧.		For any possible sequence S, a 
vector V = {vଵ, vଶ, . . . , v୬} will be denominated as programme of ordination, 
having the following property: for any pair of operations a୧, a୨ ∈ A	with		a୧ ≺≺
a୨	the	relation	v୧ + d୧ ≤ v୨	is	checked. 

We notice that the programmes of ordination stipulate the terms for 
beginning the operations within the framework of a sequence. The duration for a 
programme of ordination associated to a possible sequence represents a parameter.  

	
	

T(S) 	= 	max
ୟ౟∈	୅

	(v୧ + d୧) 

 
The determination of an optimal solution for the linear programming 

problem in integer numbers is equivalent to the determination of possible 
sequences and programmes of ordination, so that the duration of these programmes 
should be minimal. 

 
B) Example 

 
The approach of the problem concerning the unicriterial optimality of the 

innovation strategies could be associated to classical problems of linear 
programming in integers or with a problem of ordination (Boldur et al., 1982: 204-
207). Rephrasing one of the examples presented in the mentioned paper, we shall 
consider an innovation strategy S୍ =	{Iଵ, Iଶ}		where			Iଵ =	 {aଵ, aଷ , aହ}, and		Iଶ =
	{aଶ, aସ , a଺}		represent sequences of operations ܽ௜ , ݅ = 	1,6തതതത, using scarce resources 
௜ܦ) = 1, ݅ = 1,3തതതത), ݎ௜ , ݅ = 1,3തതതത according to Table 1. 

 
 

                 Resources 
Innovations 

r1 r2 r3 

I1 a1 a5 a3 
I2 a6 a4 a2 

Table 1. Operations 
 

        Operations 
Innovations 

a1 a2 a3 a4 a5 a6 

I1 1 0 5 0 2 0 
I2 0 4 0 5 0 4 
Table 2. Length of operations

 
Maintaining only the achievable sequences, we shall obtain the programmes of 
ordination: 
S1 = (a2, a4, a6, a1, a3, a5), 
S2 = (a1, a2, a3, a4, a5, a6), 

S3 = (a1, a2, a3, a5, a4, a6), 
S4 = (a1, a3, a2, a4, a5, a6), 

S5 = (a1, a3, a5, a2, a4, a6), 
 

 

(12) 
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V1 = (0,2, 7, 11, 12, 17), 
V2 = (0, 0, 2, 2, 7, 7), 
V3 = (0, 0, 2, 7, 9, 14), 
V4 = (0, 1, 6, 8, 13, 13), 

V5 = (0, 1, 6, 6, 8, 13), 
 
 
 
 
T(S1) = 19; 
T(S2) = 11; 

T(S3) = 18; 
T(S4) = 17; 
T(S5) = 17. 
 
 
 

According to the criterion of optimality, it results that S2 will be the 
optimal innovation strategy, holding the smallest length of accomplishment. 

 
C) Multi criteria optimality 
 
Most models of optimality of the innovation strategies take into 

consideration restrictions of time, scarce resources and social utility of innovation. 
Antoniv and Ruda (2014) describe a mathematical model, applicable to the 
innovation strategies in the public sector, using the optimal values of “net present 
value (NPV), integral risk indicator (IR) and coefficient of social utility (SU) of the 
innovation portfolio” (Antoniv and Ruda, 2014:468). In fact it means the 
maximization of the net present value and public needs satisfaction and 
minimization of risk. 

Without detailing all the elements and modalities in view to calculate 
NPVP (tj) - the net present value of innovation strategy, at tj  moment, we shall 
have: 

 
ܸܰܲ 	௢௣௧൫ݐ௝൯ = max൛ܸܰܲ௣൫ݐ௝൯ൟ 

 
as objective function of a model specific of linear programming. 

The second optimal value – integral indicator of risk – is determined by a 
complex process of risk management, associated with high degree of uncertainty 
and time gap between the launch of new process of innovation and its 
implementation (Antoniv and Ruda, 2014:468). 

Thus, it derives an objective function of a specific linear programming 
problem: 

௝൯ݐ௢௣௧൫ܴܫ = min൛ܴܫ൫ݐ௝൯ൟ 
 
Taking into consideration the structure of the innovation strategy as well as 

the objective criteria concerning time and scarce resources, the social utility will be 
expressed as a matrix‖U൫t୨൯‖, whose elements ܷ௣௤൫ݐ௝൯		reflect the impact of q - 
innovation project on the value of public utility of the p - project at tj  moment. 

 
 
Also in this case, we obtain an objective function: 
 

 

 (14) 

(15) 

 (16) 

   (13) 
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ܷܵ௢௣௧൫ݐ௝൯ = max൛ܷܵ൫ݐ௝൯ൟ 
 
The profile of the optimal innovation strategy will be determined based on 

the coefficients of importance of the three optimal values, previously described, 
and related to the so-called “ideal state” of reference for implementing the criteria 
of optimality. 

 
 
D) Empirical considerations 
Determining an optimal structure of an innovation strategy is in general 

difficult when using multiple criteria. 
Opting for the three criteria previously suggested in accordance to Antoniv 

and Ruda (2014), we should highlight the diversity of their evaluation methods. 
Referring to the net present value – NPV - of an innovation strategy, 

Antoniv and Ruda (2014: 467) selects its estimation related to the cash flows for 
various operations from the structure of the strategy and “discount rate using 
WACC methods”. 

Less general approaches which are providing useful information for a good 
decision on the optimal innovation strategy use the actual value of investment after 
a period of time. 

In the example above presented, we shall calculate this value also 
assimilated with NPVP, for each sequence achievable, ௜ܵ , ݅ = 	 1, 5തതതതത, considering a 
unitary investment. Consequently: 
 

NPV୔୧ = 1 (1 + r)୘(ୗ౟)⁄ ,	 	i = 1, 5തതതതത 
 

where T(Si) represents the period of time necessary for implementing the 
strategy, and r represents the annual rate of banking actualization. 

The evaluation of the risk indicator takes also into consideration multiple 
factors. Based on several characteristics of the business environment, it includes 
the attitude before risk in the public sector. In this respect, it is worth to mention 
the prudential attitude before risk of the public sector. The current approach is 
accomplished in general conditions of uncertainty. Therefore we shall not assume 
as known the probabilities for accomplishing various operations from an 
innovation strategy in the public sector. 

Taking into account the above conditions, correlated also with the 
specificity of the achievable sequences comprised in the innovation strategy, the 
risk indicator will be calculated for each operation, while for each programme of 
ordination, it will be considered: 

	
ܫ ௝ܴ = max

௝ୀଵ,଺തതതത
(݆ܽ)	ܴܫ , ݅ = 	 1,5തതത	 

 

 (17) 

 (18) 
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The above optimum is due to the fact that the increasing risk of an 
operation could induce, under certain conditions, a maximum risk for the entire 
programme of ordination. Finally, it is worth to mention that we shall consider that 
the risk indicator is proportional with the length of each operation. 

Referring now to the third criterion, the social utility of innovation, we 
have to take into consideration other approaches of innovation, such as that 
concerning the utility of a decisional alternative. 

In this context, it is necessary to evaluate the utility of each operation, and 
afterwards, maintaining the prudential attitude, to take into discussion the smallest 
utility. 

Known that utility is a subjective dimension, depending often on 
preferences, we shall take into account a series of axioms of utility, which 
transposed to innovation refer to comparability of innovative strategies and 
operations, linearity of the functions of utility for those strategies etc. 

At the same time, both the utility and risk could depend on the time 
necessary for implementing an operation. Therefore, taking into consideration the 
lack of risk aversion in the public sector, it could be assumed that the risk is 
proportional with the mean expected utility, thus triggering: 

 
SU୧ = 2∝	IR୧, ݅ = 	 1,5തതത 

 
Taking into account the above considerations, for the example formulated, 

we have found the following values for the three criteria (Table 3). 
 

Vi NPV୧
୮ IRi SUi 

V1 0.963 0.895 0.769 
V2 0.978 0.636 0.346 
V3 0.965 0.777 0.460 
V4 0.966 0.764 0.614 
V5 0.966 0.764 0.509 

Table 3. Empirical values of optimal criteria 
 
In view to determine the optimal programme for an innovation strategy, 

Antoniv and Ruda (2014: 469) suggest the introduction within the research of “an 
ideal state”, called also “benchmark of development”, characterised by: 

 the value of the integral indicator of risk of the innovation strategy 
is equal to zero; 

 the coefficient of the social utility is equal to 1; 
 the value of the net present value is equal to the “ideal” value of 

NPV* for innovation strategy. 

(19) 
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This “ideal state” is configured as a reference state in a three dimensional 
model. 

The next step consists in determining the deviation calculated by the 
distance from the found points to the point of “ideal state”, using the formula: 

 

݀௜ =	 ቂ൫ܸܰܲ∗ −	ܰܲ ௜ܸ
௣൯ଶ 	+	(ܱ ௜)ଶܴܫ	− 	+ (1 −	ܵ ௜ܷ)ଶቃ

ଵ∕ଶ
 

Thus, we shall obtain a set of distances, d = (d୧), ݅ = 	 1,5തതത and through 
minimization it results the index of the optimal programme of ordination. 

Consequently, applying (20) to the data from Table 3 and considering 
NPV∗	=1, we obtain:	

	
d = (0.925, 0.912, 0.947, 0.857, 0.908) 
 
The smallest distance		d୧

୭୮୲ = 0.857		will correspond to the programme of 
ordination V4, which becomes the optimal solution for the innovation strategy 
whenever applying the three criteria. 

Taking into consideration several details of the optimal criteria, the authors 
also propose a model of calculation closer to reality, in view to include the 
coefficients of importance for the three criteria, enabling to weight formula (20). 

 
 
Conclusions 
 
The topic of optimal innovation strategies debated by the current paper 

turns into account interdisciplinary approaches, combining both theories of 
innovation, complexity of the public sector and analysis of complex systems, 
modelling and linear programming. 

An innovation strategy in a public sector organization will be obtained by 
overlapping and making compatible two strategic plans: a general one, determining 
the development objectives on medium and long term of the organization and an 
operational one, using innovation and its multiple valences, as resource of 
development. 

The specificity of such an approach in the public sector involves the use of 
complex adaptive systems, revealing and describing the innovation, adaptation or 
change processes, dominating the actual reality of the public sector. 

The optimality of the innovation strategies represents an important 
component of the evaluation of socio-economic and investment impact of public 
innovation or social innovation. 

The application of more rigorous models of optimality occurs rarely in the 
practice related to evaluation of the socio-economic impact of innovation in the 
public sector, providing new perspectives for the approach, theoretical and 
empirical development of optimal innovation strategies. 

(20) 

 (21) 
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