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The relevance of the study stems from technology access becoming a source of competitive advantage and from the growing dependence of joint-
stock companies on external technology sources, which creates risks of losing critical technological capabilities due to regulatory and market 
changes. The aim of the article is to develop the conceptual foundations for organizing strategic management of a joint-stock company’s 
technology portfolio. The study is methodologically grounded in the concepts of technological capability and resource dependence theory; it uses 
conceptual modeling, structural-logical synthesis, and the formalization of relationships among technology-provision parameters. It is argued 
that the basic element of a technology portfolio should not be an individual technology or technology asset, but a configuration that provides a 
technological capability, combining the capability itself, the mode of access to it, the actual degree of control, and structural external dependence. 
A distinction is proposed between the structural description of a configuration and its evaluative projection, thereby separating the mode of 
provision of technological capability from the assessment of its strategic adequacy. The non-compensatory nature of strategic adequacy is 
established. Current strategic fit and strategic stability are distinguished as independent criteria for accepting a technology portfolio 
configuration. On this basis, actual, potential, and combined strategic technology gaps are identified, along with corrective, preventive, and 
combined portfolio reconfiguration modes. A rule for preventing the transfer of a technology gap is formulated. A conceptual model of strategic 
technology portfolio management is developed, with normative and executive authority distributed between the corporate and executive levels. 
The practical value of the approach lies in its use for strategic audits of technology configurations, identification of hidden technological 
vulnerability, and support for decisions on portfolio reconfiguration and technology transfer. 
Keywords: strategic management, technology portfolio, joint-stock company, technological capability, strategic technology gap, structural 
external dependence, corporate governance, technology transfer.  
 
Актуальність дослідження зумовлена перетворенням доступу до технологій на джерело конкурентних переваг та зростанням 
залежності акціонерних товариств від зовнішніх джерел технологій, що супроводжується появою ризиків втрати критично 
важливих технологічних здібностей унаслідок регуляторних і ринкових змін. Метою статті є розвиток концептуальних засад 
організації стратегічного управління технологічним портфелем акціонерного товариства. Методологічною основою дослідження 
визначено концепт технологічної спроможності та положення теорії ресурсної залежності; використано концептуальне 
моделювання, структурно-логічне узагальнення та формалізацію взаємозв’язків між параметрами технологічного забезпечення. 
Обґрунтовано доцільність розгляду елементом технологічного портфеля не окремої технології чи технологічного активу, а 
конфігурації забезпечення технологічної спроможності, що поєднує саму спроможність, спосіб доступу до неї, фактичний ступінь 
контролю та структурну зовнішню залежність. Запропоновано розмежування структурного опису конфігурації та її оціночної 
проекції, що дає змогу відокремити спосіб забезпечення технологічної спроможності від оцінювання його стратегічної 
достатності. Доведено некомпенсаційний характер стратегічної забезпеченості. Розмежовано поточну стратегічну 
відповідність і стратегічну стійкість як незалежні критерії прийнятності конфігурації технологічного портфеля. На цій основі 
виокремлено актуальні, потенційні та комбіновані стратегічні технологічні розриви, а також коригувальний, превентивний і 
комбінований режими реконфігурації портфеля. Сформульовано правило недопущення перенесення технологічного розриву. 
Розроблено концептуальну модель стратегічного управління технологічним портфелем із розподілом нормативних і виконавчих 
повноважень між корпоративним та виконавчим рівнями. Практичне значення підходу полягає у можливості його використання 
для стратегічного аудиту технологічних конфігурацій, виявлення прихованої технологічної вразливості та обґрунтування рішень 
щодо реконфігурації портфеля і трансферу технологій. 
Ключові слова: стратегічне управління, технологічний портфель, акціонерне товариство, технологічна спроможність, 
стратегічний технологічний розрив, структурна зовнішня залежність, корпоративне управління, трансфер технологій. 

Statement of the problem 

Greater business dynamism and shorter innovation cycles mean that a joint-stock company’s ability to implement a 
strategy agreed by all participants in corporate relations is increasingly less determined by the technologies and resources it 
already has. Instead, greater importance is attached to how access to technological capabilities is obtained and to how 
controllable and sustainable that access is. With the spread of licensing, platform, subscription, and service-based models of 
technology provision, many dynamic capabilities critical to corporate strategy are now secured not through direct ownership 
of technological assets but through long-term relationships with external providers. In formal terms, such access may appear 
sufficient and complete because the required dynamic capability is available and can be used within established performance 
targets. At the same time, there are many cases in which access to technology is restricted or even lost, including due to changes 
in export regimes, revisions to licensing policies, and disruptions to infrastructure links. Under conditions of heightened 
external uncertainty, ensuring technological security and independence becomes a strategic-level issue. 

A substantial body of research addresses the formation of corporate strategy in joint-stock companies. Examples 
include the works of U. Pidun [10], P. Puranam [11], M. Kunc [5], and F. Lessambo [6]. There are also many studies of enterprise 
technological development (including Z. Wu [13], A. Blauth [2], and T. Miller [8]), including development through technology 
transfer (M. Guerrero [4], S. Mancini [7], and C. Battistella [1]). In these studies, enterprise technological development is mainly 
treated as a resource for innovation, while technology transfer is viewed as the transfer of rights or technical and technological 
solutions. Corporate strategy, in turn, is treated as a system of long-term development priorities agreed by participants in 
corporate relations. Because these research streams focus on different 
objects, they do not fully address the task of creating a technological 
capability provision configuration that includes not only the technology 
itself, but also the mode of access to it, the degree of control, and the 
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structure of external sources. This creates a management blind spot in which a technology gap is identified only as the absence 
of a technology or as lagging behind the industry level. Yet gap identification should also cover cases in which a technology is 
functionally adequate but insufficiently controlled. This issue is especially important for a joint-stock company because 
decisions that deepen technological dependence have a characteristic asymmetry. Technology decisions do not produce 
immediate results and may affect performance beyond the reporting horizon. When ownership and management functions are 
separated, this asymmetry provides an additional reason to place technological capabilities and the acceptable level of 
technological dependence within the scope of corporate oversight. 

The purpose of the research 

The aim of the article is to develop the conceptual foundations for organizing strategic management of a joint-stock 
company’s technology portfolio. 

Presentation of the main research material 

The study is based on the concept of technological capability. This concept was chosen because it focuses not on the 
holder of a technology or its rights, but on an enterprise’s ability to reliably deliver a specific technological function or outcome. 
This approach is consistent with the tradition of technological capability research, including the works of M. Fitz-Oliveira [3] 
and M. Sony [12], in which capability is understood as a combination of technical solutions, knowledge, employee skills, and 
organizational mechanisms rather than as a separate technical object. Treating technological capability as the study's basic 
category is important for two reasons. First, corporate strategy defines requirements in terms of outcomes rather than specific 
carriers. A strategic objective requires not a particular technology, but the ability to obtain a result with specified 
characteristics within a defined period. Second, the same technological capability can be provided by different technologies 
and, more importantly, through different organizational and economic forms of access to them. 

Separating a capability from its carrier expands the scope of strategic choice, as choosing a technology is complemented 
by decisions about how access is secured and how much control is exercised over it. Shifting the management focus to 
technological capability enables the management of configurations for technological development. Under this approach, the i-th 
possible configuration (pi) in a joint-stock company’s technology portfolio is defined by the combination of technological 
capability (Ci), the mode of access to it (Ai), the actual degree of control (Ki), and structural external dependence (Di): 

𝑝𝑖 = ⟨𝐶𝑖 , 𝐴𝑖 , 𝐾𝑖 , 𝐷𝑖⟩                                                                                (1) 
The key element of tuple (1) is component Di, which reflects the extent to which continued access to a technological 

capability depends on the structure of its external sources of provision, including their concentration, substitutability, 
switching costs, and switching time, as well as regulatory and geographic availability. Resource dependence theory, developed 
by J. Pfeffer and G. Salancik [9] provides the theoretical basis for including this component. With tuple (1), the technology 
portfolio of a joint-stock company can be understood as an ordered set of i configurations. Each configuration pi is therefore a 
structural description of how a technological capability is provided. However, the mere existence of pi does not determine the 
strategic adequacy of that configuration. Strategic management of the technology portfolio, therefore, requires a strategic audit 
of configurations, which produces an evaluative projection Q(pi) and shows how well a technology configuration meets the 
strategic need. This assessment should account for the actual availability of the technological capability under the configuration 
a(pi), the actual sufficiency of its provision s(pi), and the actual degree of control Ki: 

𝐐𝑖
𝑓𝑎𝑐𝑡

= 𝑄(𝑝𝑖) = ⟨𝑎(𝑝𝑖),   𝑠(𝑝𝑖),   𝐾𝑖⟩                                                                     (2) 
The approach defined by formula (2) avoids a common problem in portfolio models: mixing the description of a 

technology with the result of its evaluation. Since this article is conceptual, the components of projection (2) are treated below 
as ordinal characteristics, because the development of measurement scales and procedures lies outside the stated objective. At 
the same time, projection (2) becomes managerially meaningful only after defining what state of technology provision the 
participants in corporate relations consider strategically acceptable. This state should be specified normatively rather than 
inferred from the portfolio's actual state. The corresponding strategic requirement (𝐐𝑖

𝑟𝑒𝑞
) for technology portfolio provision is 

defined as a vector: 
𝐐𝑖

𝑟𝑒𝑞
= ⟨𝑎𝑖

𝑟𝑒𝑞
,   𝑠𝑖

𝑟𝑒𝑞
,   𝑘𝑖

𝑟𝑒𝑞⟩                                                                                      (3) 

Using tuple (3) makes it possible to define the strategically admissible level of external structural dependence (𝐷𝑖
𝑎𝑑𝑚) 

and thereby establish a normative profile of the technological capability (𝑁𝑖 = ⟨𝐐𝑖
𝑟𝑒𝑞

,   𝐷𝑖
𝑎𝑑𝑚⟩). This profile outlines the strategic 

choice regarding the required state of provision and the level of external dependence acceptable to the joint-stock company. 
Introducing the normative profile (𝑁𝑖) also clarifies the meaning of organizing strategic technology portfolio management. Under 
this approach, management organization is less about regulating the functions of individual units and more about allocating 
authority to set normative parameters between levels of corporate governance. At the corporate level (the general meeting of 
shareholders and the supervisory board), the strategic importance of technological capabilities is determined together with the 
corresponding minimum required degree of control (𝑘𝑖

𝑟𝑒𝑞
) and the strategically admissible level of dependence (𝐷𝑖

𝑎𝑑𝑚). At the 

executive level, the required level of availability (𝑎𝑖
𝑟𝑒𝑞

) and sufficiency (𝑠𝑖
𝑟𝑒𝑞

) of the technological capability is specified. 
Alternatives for portfolio reconfiguration are also developed at this level. For capabilities not classified as critical, the required 
degree of control (𝑘𝑖

𝑟𝑒𝑞
) is set within general corporate constraints. Thus, the parameters 𝑘𝑖

𝑟𝑒𝑞
 and 𝐷𝑖

𝑎𝑑𝑚 define the limit to which 
a joint-stock company is prepared to accept dependence on external actors in strategically important technologies. The normative 
parameters are determined by the company’s corporate governance profile (CG), which is essentially a set of characteristics of the 
ownership structure, authority, incentives, and approval procedures. At the conceptual level, this means accounting for the 
strategic significance of the i-th capability (Si), the possibility of revising the structure of external sources that provide it (Ei), and 
the defined strategic horizon (H): 

𝑘𝑖
𝑟𝑒𝑞

= 𝑓(𝐶𝐺,   𝑆𝑖 ,   𝐸𝑖 ,   𝐻), 𝐷𝑖
𝑎𝑑𝑚 = 𝑔(𝐶𝐺,   𝑆𝑖 ,   𝐻)                                                         (4) 

Formula (4) links the required level of corporate control to the substitutability of external sources used to maintain 
the capability. A highly important capability supported by a stable set of interchangeable sources does not necessarily require 
a high degree of internal control. Conversely, low substitutability increases the value of control, even for a technological 
capability that does not, by itself, create a unique competitive advantage. The admissible level of dependence (𝐷𝑖

𝑎𝑑𝑚) defines 
the joint-stock company’s normative tolerance for external vulnerability. Comparing projections (2) and (3) then makes it 
possible to define the acceptability criterion for a technology portfolio configuration through the predicate 𝑅𝑖

𝑐𝑢𝑟 , which 
indicates whether the existing configuration can provide the required technological capability in the current period: 
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𝑅𝑖
𝑐𝑢𝑟 = 1  ⟺   𝐐𝑖

𝑓𝑎𝑐𝑡
⪰ 𝐐𝑖

𝑟𝑒𝑞
                                                                                (5) 

The partial order relation (⪰) defined in formula (5) is interpreted component by component. Current strategic fit is 
achieved only when the requirements for all three components are satisfied simultaneously. Strategic adequacy is therefore 
treated as a non-compensatory construct: exceeding the normative level for one component cannot offset a deficit in another. 
Even if the capability is currently provided, meaning that condition 𝑅𝑖

𝑐𝑢𝑟 = 1 is satisfied, this does not mean that the mode of 
provision is acceptable over the strategic horizon. For this reason, the strategic stability criterion is added through the 
predicate 𝑅𝑖

𝑠𝑡. Condition (5) is therefore extended by considering whether the mode of technological capability provision is 
structurally acceptable, that is, whether actual external dependence remains within the level established by corporate 
governance as admissible: 

𝑅𝑖
𝑠𝑡 = 1  ⟺   𝐷𝑖 ≤ 𝐷𝑖

𝑎𝑑𝑚 (6) 
Thus, formulas (5) and (6) describe the state (𝑅𝑖

𝑐𝑢𝑟) and the way in which that state is achieved ((𝑅𝑖
𝑠𝑡)). Combining 

them enables the structuring of the technological capability configuration, as shown in Fig. 1, and its relation to the 
corresponding assessment options. Figure 1 is based on the sequential introduction of the study’s key constructs in the text. 
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Figure 1. Structure of a joint-stock company’s technological capability provision configuration and two 

levels of its assessment. Source: developed by the authors. 
The matrix presented in Fig. 1 is based on the independence of the predicates defined by formulas (5) and (6). 

Particular attention should be paid to the combined strategic technology gap shown in Fig. 1. This gap occurs when a 
technological capability does not reach the strategically required level of provision and, at the same time, is maintained under 

excessive structural external dependence (𝑐𝑖 ∈ 𝐺𝑇
𝑎𝑐𝑡 ∩ 𝐺𝑇

𝑝𝑜𝑡
). The combined gap is important because an existing deficit creates 

pressure to close the gap quickly and can therefore lead to further poor decisions. The fastest solution may be to rely on the 
same external source on which dependence is already excessive. As a result, the current strategic fit is restored, and provision 
indicators improve, while structural vulnerability increases. 

A technology portfolio configuration may therefore fully satisfy strategic requirements while relying on a single non-
substitutable external source, whose behavior would cause an immediate loss of the capability. Such a configuration has no 
current deficit but contains structural vulnerability. To account for this type of vulnerability, the concept of a technology gap 
(𝐺𝑇 ) is introduced relative to the set 𝐶𝑟𝑒𝑞 of technological capabilities required to implement corporate strategy. It is then 
appropriate to define the actual strategic technology gap (𝐺𝑇

𝑎𝑐𝑡) as the set of technological capabilities for which the actual 
provision vector fails to reach the strategically required level in at least one component: 

𝐺𝑇
𝑎𝑐𝑡 = {𝑐𝑖 ∈ 𝐶𝑟𝑒𝑞:   𝐐𝑖

𝑓𝑎𝑐𝑡
⪰ ̸𝐐𝑖

𝑟𝑒𝑞
} (7) 

The definition in formula (7) differs substantially from the traditional interpretation of a technology gap as a joint-
stock company’s lag behind competitors or an industry standard. Because current strategic fit is a non-compensatory construct, 
the structure of the deviation has independent diagnostic value. Depending on the component in which the mismatch occurs, it 
is useful to distinguish an availability gap ((𝑎𝑖 < 𝑎𝑖

𝑟𝑒𝑞
): the technological capability is absent or access to it is unstable), a 

sufficiency gap ((𝑠𝑖 < 𝑠𝑖
𝑟𝑒𝑞

): the parameters of the capability do not meet strategic requirements), and a control gap 

((𝐾𝑖 < 𝑘𝑖
𝑟𝑒𝑞

): the joint-stock company does not have a sufficient degree of control). Based on condition (5), the potential 

strategic technology gap (𝐺𝑇
𝑝𝑜𝑡

) can then be defined as the set of capabilities whose actual structural external dependence 
exceeds the strategically admissible level, regardless of the state of their current provision: 

𝐺𝑇
𝑝𝑜𝑡

= {𝑐𝑖:   𝐷𝑖 > 𝐷𝑖
𝑎𝑑𝑚} (8) 

In formula (8), membership in 𝐺𝑇
𝑝𝑜𝑡

 is deliberately defined independently of 𝑅𝑖
𝑐𝑢𝑟 , because defining a potential 

technology gap only when no actual gap exists would be a methodological error. In that case, the diagnostic process would fail 
to cover the technological capabilities that are both insufficiently provided and excessively dependent, which are the most 

problematic. Therefore, the sets 𝐺𝑇
𝑎𝑐𝑡  and 𝐺𝑇

𝑝𝑜𝑡
 may intersect because they are not mutually exclusive. 

The conditions and assumptions defined by formulas (1) – (8) provide a basis both for organizing the management 
process and for making strategic decisions that take account of the technology portfolio reconfiguration modes shown in Fig. 1. 
However, distinguishing these reconfiguration modes is a necessary but insufficient condition for correct strategic choice, 
because an alternative that removes one type of gap may create another. This problem can be addressed by introducing a gap-
transfer prevention rule. Under this rule, a selected technology portfolio reconfiguration alternative (𝑝𝑖 → 𝑝𝑖

𝑛𝑒𝑤) is considered 
strategically acceptable if and only if, after implementation, the conditions 𝐐(𝑝𝑖

𝑛𝑒𝑤) ⪰ 𝐐𝑖
𝑟𝑒𝑞

 and 

 𝐷𝑖
𝑛𝑒𝑤 ≤ 𝐷𝑖

𝑎𝑑𝑚 are satisfied simultaneously. In other words, only an alternative that moves the technology portfolio 
configuration into the normative state shown in Fig. 1 is acceptable, rather than into any of the other three problematic states. 
This requirement can be implemented through inbound and outbound technology transfer agreed by all participants in 
corporate relations. Inbound transfer closes an availability gap by obtaining missing technological capabilities and can close a 
sufficiency gap by improving the characteristics of existing capabilities. Outbound transfer is used mainly for capabilities 
outside the set 𝐶𝑟𝑒𝑞 . The management organization logic that takes all these parameters into account is shown in Fig. 2. In 
addition to presenting the sequence of management actions, the model shows how authority is divided between the corporate 
and executive levels. 

The management organization model proposed in Fig. 2 differs from existing technology planning procedures in three 
respects. First, using two independent diagnostic criteria enables identification of states that remain invisible to single-criterion 
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procedures. Most importantly, the model captures a potential technology gap even when the joint-stock company’s current need 
for technological capabilities is fully satisfied. 

Corporate Strategic Level Corporate Strategy

Creq: Required Technological Capabilities

Normative Profile Ni

ki
req, Di

adm, Strategic Horizon

Executive Level

Audit of Configuration pi

Evaluative Projection Q(pi)

Ri
cur Ri

curDiagnostic State

Reconfiguration Mode Alternatives

Gap-Transfer Prevention Filter

Corporate FilterNo accep-table 
alter-natives

Implementation State Reassessment

Short Feedback 
Loop

Long Feedback Loop: 
Strategy Change and 

Systematic 
Infeasibility

 
Figure 2. Conceptual model of strategic technology portfolio management by management level 
Source: developed by the authors. 
Second, the choice of an alternative is constrained by a non-compensatory filter rather than by a simple weighing of 

the advantages and disadvantages of technological renewal. Third, the normative parameters that govern the diagnostic 
process are assigned to the corporate governance level. This makes the organization of strategic technology portfolio 
management a matter of allocating authority, not merely a sequence of analytical procedures. 

Conclusions and prospects for further research 

The study shows that a technological capability provision configuration, rather than a technology or technological 
asset, should be treated as an element of a joint-stock company’s technology portfolio. Such a configuration includes the 
technological capability itself, the mode of access to it, the actual degree of control, and structural external dependence. The 
study also shows that these configuration characteristics are interrelated but not identical. Structural dependence is 
determined by the external environment, including source concentration, substitutability, and switching costs, and therefore 
cannot be inferred either from the mode of access or from the degree of control. The structural configuration of the portfolio is 
separated from its analytical assessment by introducing an evaluative projection. This makes it possible to distinguish the 
description of how a capability is provided from the assessment of its strategic adequacy. Strategic adequacy is shown to be a 
non-compensatory construct: exceeding the normative level for one configuration component does not offset a deficit in 
another. As a result, the structure of the deviation has independent diagnostic value. On this basis, three types of actual strategic 
technology gaps are identified. 

The current strategic fit and strategic stability of a joint-stock company’s technology portfolio configuration are 
distinguished as two independent criteria for acceptability. This distinction makes it possible both to define a potential 
technology gap independently of an actual gap and to identify a combined gap. The combined gap is shown to create the greatest 
likelihood of poor decisions by participants in corporate relations. In such decisions, the existing deficit is closed in a way that 
deepens structural dependence; the actual gap is therefore not removed but converted into a potential one. In line with the 
four diagnostic states of a configuration, three strategic modes of technology portfolio reconfiguration are identified: 
corrective, preventive, and combined. A gap-transfer prevention rule is also formulated as an acceptability filter for alternatives 
rather than as an optimization criterion. A procedure is defined for cases in which no available alternative satisfies the rule; in 
such cases, the decision to accept excessive technological dependence is escalated to the corporate governance level. 
Technology transfer has a special place in the proposed framework because, unlike other forms of provision, it can change the 
degree of control and structural dependence without changing the boundaries of the company. The corporate governance level 
is integrated into the concept's formal framework through the normative parameters for the required degree of control and 
the admissible level of structural dependence. Setting these parameters is assigned to the corporate strategic level because the 
asymmetry between immediate benefits and the delayed consequences of decisions on technological dependence creates a 
systematic incentive to understate them at the executive level. Strategic technology portfolio management is therefore 
organized not as a sequence of analytical procedures, but as an allocation of normative and executive authority between levels 
of corporate governance in a joint-stock company. The proposed concept is theoretical and does not include empirical testing 
in this study. Accordingly, the development of measurement scales and assessment procedures is left for future research. 

The future lies in integrating neuroscience with AI, deploying real-world measurement, and pursuing rigorous ethical 
practices. If neuromarketing evolves responsibly, it may become a staple of marketing strategy—a bridge between brain 
science and business practice that respects consumer dignity and contributes to better marketing outcomes. 
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