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Introduction

In the context of the rapid development of the global space economy and the
transition to the Economy 5.0 paradigm, digital technologies are becoming a key
driver of strategic transformation for enterprises. One of the most promising
technological tools in this process is satellite remote sensing, which provides
access to high-quality geospatial data for decision-making across various sectors
of the economy.

In Ukraine, the relevance of satellite remote sensing has significantly
increased due to the need for post-war economic recovery and infrastructure
reconstruction. Enterprises require reliable and up-to-date information on the
condition of territories, assets, and resources to effectively plan and implement
large-scale projects. Satellite data enables damage assessment, monitoring of
reconstruction processes, and optimization of resource allocation, which is
especially important in construction, agriculture, and industrial sectors.

At the same time, the majority of advanced satellite technologies and data
services are concentrated in the hands of international operators, which

necessitates the development of foreign economic cooperation between Ukrainian

enterprises and global providers. Such cooperation involves not only access to data
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but also the formation of effective interaction mechanisms, strategic partnerships,
and licensing models.

These technologies are particularly valuable in the construction sector,
where they are applied for site selection, condition assessment, architectural
design, monitoring of construction progress, and quality control. In addition,
satellite remote sensing plays a crucial role in agriculture, enabling the evaluation
of crop conditions and improving the efficiency of production management
processes.

Therefore, the study of digital transformation and strategic development of
Ukrainian enterprises based on the use of satellite remote sensing technologies, as
well as the identification of key directions of foreign economic interaction in this
field, is of particular scientific and practical importance.

Statement Problem

The current stage of global economic development is characterized by the
active implementation of digital technologies that shape the new paradigm of
Economy 5.0, focused on the integration of innovation, data, and human-centered
approaches into business processes. In this context, satellite remote sensing serves
as an important tool for the digital transformation of enterprises, as it provides
access to up-to-date geospatial information for effective managerial decision-
making.

For Ukraine, the use of satellite data has become particularly relevant in the
context of post-war economic recovery and infrastructure reconstruction.
Enterprises across various sectors require timely, accurate, and reliable
information on the condition of territories, assets, and resources to plan and
implement recovery projects. Satellite remote sensing enables near real-time
monitoring of changes, assessment of damage, control of construction processes,

and improvement of resource management efficiency.
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At the same time, there are several challenges that hinder the effective use
of these technologies by Ukrainian enterprises. Among the main barriers are the
high cost of services provided by commercial operators, minimum order quantity
(MOQ) constraints, the complexity of processing large volumes of data, and
dependence on foreign data providers. Another significant issue is the insufficient
integration of satellite data into internal business processes and the lack of well-
defined strategies for their application.

In addition, the formation of effective mechanisms of foreign economic
interaction between Ukrainian enterprises and international satellite operators
remains insufficiently studied. In particular, further research is needed on
cooperation models, licensing conditions, selection of optimal partnership forms,
and the adaptation of international experience to national economic conditions.

Thus, the relevance of this study is determined by the need to develop
theoretical and practical approaches to the use of satellite remote sensing as a tool
for digital transformation and strategic development of Ukrainian enterprises, as
well as to improve the mechanisms of their foreign economic interaction with
global data providers.

Presentation of the Main Research Findings

Let us consider the principal directions of foreign economic cooperation
between Ukrainian enterprises and foreign operators in the space economy market
within the field of satellite remote sensing.

The first direction of foreign economic partnership in this area involves
establishing the terms of cooperation depending on the industry and operational
needs of Ukrainian enterprises that utilize satellite remote sensing services, as well
as the approaches adopted by operators in this market.

To determine the main and most optimal directions of foreign economic
partnership between enterprises and entities operating within the space economy in

the field of satellite remote sensing, it is necessary to identify the baseline
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conditions in this area established by the leading market operators. The
identification and analysis of these conditions will make it possible to determine
the most suitable options for enterprises across various sectors of the Ukrainian
economy during the post-war recovery period.

Let us proceed to the collection and classification of baseline data regarding
the terms of cooperation with the aforementioned foreign operators in the space
economy market within the field of satellite remote sensing.

The systematization of analytical data, international reports, and scientific
sources [4; 6; 5; 8] made it possible to identify the key participants in the space
economy market in the field of satellite remote sensing that were recognized as
industry leaders as of the beginning of 2026 (Table 1).

The analysis of the obtained results (Table 1) makes it possible to conclude
that, at the current stage, the commercial segment of the international space
economy market in the field of satellite remote sensing is dominated primarily by
American and European operators, as well as a South Korean company.

These operators offer both standalone satellite remote sensing services
(provision of satellite imagery of territories) and data analytics services based on
the use of digital intelligent tools (machine learning, big data analytics, neural
modeling, digital twin technology, etc.).

As part of the study, seven foreign companies offering high-quality satellite
remote sensing for commercial purposes were identified, namely: Capella Space
(USA), ICEYE (Finland), BlackSky (USA), Satrec Initiative Imaging Services
(SIIS) (South Korea), Airbus (EU), Maxar Technologies (USA), and Google
(USA) through its digital platforms Google Maps Platform and Google Earth

Engine.
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Table 1

Leading Companies in the Space Economy within the Satellite Remote

Sensing Sector

No.

Company Name

Product / Service Features

Capella Space
(USA) and ICEYE
(Finland)

Commercial satellite imagery is offered in both high resolution
(25 cm) and medium resolution (3 m) formats. Pricing is non-
public and depends on a range of factors. Satellite image revisit
frequency:Maximum: Capella Space (USA) - up to 5 times per
day; ICEYE (Finland) - up to 5 times per day; Minimum: every 8
days. Pricing: No public price list; individualized pricing
applies.Product/Service Offering: Satellite imagery.
Target Cooperation Segments: Various sectors and infrastructure
applications.

BlackSky (USA)

Commercial satellite imagery is offered in high resolution (35
cm). Satellite image revisit frequency is up to 7 times per day.
Pricing: No public price list; individualized pricing applies.
Product/Service Offering: Satellite imagery and geospatial
analytics. Target Cooperation Segments: Various sectors and
infrastructure applications.

Satrec Initiative
Imaging Services
(SIIS) (South Korea)

Commercial satellite imagery is offered in high resolution (40-
200 cm). Satellite image revisit frequency is up to 5 times per
day. Pricing: From USD 4 to USD 8 per km? of satellite imagery,
depending on the resolution. Product/Service Offering: Satellite
imagery. Target Cooperation Segments: Construction, agriculture
and forestry, infrastructure management, and related sectors.

Airbus (European
Union)

Commercial satellite imagery is offered in high resolution (30
cm) and medium resolution (6 m) formats. Satellite image revisit
frequency is up to 5 times per day.

Pricing: From USD 1.15 to USD 55 per km? of satellite imagery,
depending on the resolution. Product/Service Offering: Satellite
imagery. Target Cooperation Segments: Construction, agriculture
and forestry, infrastructure management, and related sectors.

Maxar Technologies
(USA)

Commercial satellite imagery is offered in high resolution (30-80
cm). Satellite image revisit frequency is up to 5 times per
day.Pricing: Archived imagery: from USD 10 to USD 25 per km?
New imagery: from USD 25 to USD 40 per km?

Product/Service Offering: Satellite imagery.

Target Cooperation Segments: Construction, agriculture and
forestry, infrastructure management, and related sectors.

Google (USA):
digital platforms
Google Maps
Platform and Google
Earth Engine

Commercial satellite imagery is offered in high resolution (30 -
40 cm). Satellite image revisit frequency is up to 5 times per day.
Pricing: Google Maps Platform - free packages and one-time
service options are available, as well as paid package and
customized offers (from USD 1 to USD 10 per satellite image);
Google Earth Engine - paid commercial-use services, with
pricing determined individually.

Product/Service Offering: Satellite imagery.
Target Cooperation Segments: Various sectors of the economy
and infrastructure.

Source: Compiled by the author based on materials from [4; 6; 5; 8].
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The study of scientific sources and analytical materials [2; 5; 6] made it
possible to formulate the principal criteria that should be considered in the internal
corporate development of a model for selecting a foreign economic partner
operating in the satellite remote sensing market for commercial purposes, namely:

1) Awvailability of an Application Programming Interface (API). Modern
satellite imagery involves large volumes of data, requiring cloud-based storage
infrastructure. In the case of frequent updates, constant expansion of available
storage capacity is necessary, which increases acquisition costs. An Application
Programming Interface (API) enables different software systems to interact and
exchange information seamlessly. Where such interfaces are available, users
(enterprises) can transfer imagery directly to mapping platforms, thereby
facilitating supply chain management and the planning of complex infrastructure
projects, including construction and industrial facilities.

2) Frequency of Data Updates. This depends on the type of satellites used by
market operators. The more frequently a satellite revisits the same location, the
closer territorial monitoring approaches real-time operation. Open-source satellites
providing free services (primarily for scientific and non-commercial purposes)
revisit locations every few days, which is suitable for analyzing gradual changes
such as seasonal variation. Commercial providers offer more frequent passes with
ultra-high-resolution imagery, which is particularly beneficial for emergency
response and disaster management. Analysis of Table 1 demonstrates that the
satellites operated by the studied companies provide high update frequencies.

3) Spatial Resolution of Satellite Imagery. Commercial satellites provide
high-resolution panchromatic and multispectral imagery that can be used for in-
depth analysis, including tracking environmental trends and assessing construction
progress under challenging natural conditions. In contrast, open-source satellites
offer broader coverage but lower resolution, making them suitable for detecting

deforestation or large-scale vegetation changes. Spatial resolution determines the
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level of image detail and is the most significant factor affecting satellite imagery
pricing.

Very high resolution ranges from 0.3 m to 2 m. Although high-resolution
Imagery is more expensive, it is essential for identifying specific details. At this
level, individual objects such as buildings, vehicles, road infrastructure,
construction progress, or precise property boundaries can be observed. For
maximum accuracy, a resolution of 0.5 m or 0.3 m is recommended. This level of
detail is critical for inspection, monitoring, and detailed asset management.

Medium and low resolution range from 2 m and above. Such resolution is
appropriate for analyzing large territories and observing widespread phenomena. It
is ideal for monitoring extensive agricultural fields, forests, or general land cover
changes across regions. However, at this resolution, details such as individual
vehicles or small buildings cannot be distinguished.

As noted above, the operators in the studied market provide not only satellite
imagery but also big data analytics services required for intelligent management of
internal corporate processes. The cost of such services is charged in addition to the
cost of satellite remote sensing and is usually determined individually.

Based on the identified operational features of international entities in the
space economy market within the field of satellite remote sensing, the directions
of foreign economic cooperation with them for domestic enterprises in various
sectors of the economy can be determined.

The second direction of foreign economic partnership in this area involves
selecting the form of cooperation depending on the scale of operations of
Ukrainian enterprises using satellite remote sensing services.

A significant barrier to direct procurement of satellite imagery is the
Minimum Order Quantity (MOQ) established by most global suppliers. This
represents the smallest area a customer may purchase and is often set at 25 km? for
archived imagery and 100 km? or more for new tasking. However, some

companies maintain more flexible MOQ policies.
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The minimum order volumes established by the studied foreign operators are
as follows:

Capella Space (USA): Until 2024, no minimum order quantity was imposed,
and single-land-parcel satellite imaging was possible. Since 2024, clear minimum
order limits have been introduced depending on satellite type and territory.
Archived imagery orders range from 1 km? to 900 km?, depending on the satellite
and location. No minimum order applies for recurring contractual orders [12].

ICEYE (Finland): Operates under a mechanism similar to Capella Space.

BlackSky (USA): Requires a minimum order quantity of 26 km? [3], making
cooperation relatively costly for SMEs requiring small-scale imagery.

Satrec Initiative Imaging Services (SIIS) (South Korea): Minimum order
quantity is 25 km? [7], making cooperation appropriate primarily for large
Ukrainian industrial, construction, or agricultural enterprises.

Airbus (EU): Requires minimum order quantities ranging from 100 to 250
km?2 depending on satellite type [13], making cooperation expensive for SMEs.

Maxar Technologies (USA): Minimum order quantities are 25 km?2 for
archived imagery and 64 km? for new imagery [10].

Google (USA): Through Google Maps Platform and Google Earth Engine,
provides satellite remote sensing services via monthly service packages and
subscription-based solutions. Although pricing is relatively flexible, the model is
oriented toward long-term partnership.

It should be noted that due to the MOQ policies adopted by most large
international companies, obtaining data for small areas such as individual
construction sites, properties, or farms becomes disproportionately expensive, as
users must purchase imagery covering a significantly larger area than required.

The problem of high minimum order quantities and technical complexity of
data processing has created demand for intermediary services bridging the gap
between global operators and end users. These services make professional satellite

data accessible and economically viable for projects of any scale [2].
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In particular, small and medium-sized enterprises may cooperate with
intermediaries that enable the purchase of satellite imagery on a micro-scale.
However, most intermediaries primarily offer archived satellite imagery and do
not provide access to new tasking orders [14].

Accordingly, Ukrainian enterprises must determine the appropriate form of
foreign economic cooperation - whether through direct engagement with a satellite
remote sensing operator or via an intermediary.

If the enterprise is large and implements major projects (including post-war
residential or non-residential infrastructure reconstruction projects), requiring
continuous and real-time satellite imagery, direct cooperation with international
satellite remote sensing operators is advisable. In such cases, selecting the most
suitable foreign economic partnership model is critical. It is important that the
operator offers convenient digital payment methods, including modern financial
systems enabling fast and reliable international business payments, and that its
satellite imagery offerings optimally match enterprise demand.

For small and medium-sized enterprises, cooperation with intermediary
companies offering more accessible and flexible partnership conditions is
generally more appropriate.

The third direction of foreign economic cooperation in this area involves
concluding a licensing agreement for satellite remote sensing services or
purchasing archived satellite imagery from either foreign operators or
intermediaries.

The transfer of satellite data obtained through observation satellites
constitutes the sale of imagery. However, since the transaction does not involve
the direct exchange of tangible assets such as physical photographs, the legal
framework governing such transactions is generally structured as a license
agreement for the use of electronic data. This framework enables the data provider
to maintain continuous control and management over the data even after

completion of the transaction.
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Data transactions encompass the entire process through which a data
producer exchanges and distributes data, together with related services, among
consumers, thereby generating revenue and incurring costs for the company. This
process includes multiple stages, from the initial collection of satellite data to its
final delivery to the end user, during which numerous contracts are concluded and
executed among various parties.

Given that the ultimate purpose of providing satellite data is their use, the
principal legal relationship in the satellite remote sensing business may be
characterized as a satellite data licensing agreement [11].

As evidenced by scientific studies [10; 11], under a satellite data licensing
agreement, the licensor grants the licensee access to data within the scope of the
license, while the licensee is obliged to pay a licensing fee often referred to as a
royalty as compensation for the right to use the data.

In satellite data transactions, contractual structures may vary; however, a
distinction is generally made between royalties and licensing fees. Licensing fees
are typically paid for access to and use of the data. However, intermediaries or
distributors intending to transform data into value-added information for resale or
distribution must pay royalties directly to the satellite operator.

Licensees are obliged to comply with the conditions established by the
licensor, which constitute the fundamental terms for granting the license.

It should be noted that observation satellites consist of a satellite bus
equipped with remote sensing devices such as sensors. While the standard model
assumes that both the satellite bus and sensors belong to the satellite operator, in
certain cases an entity may own only the sensors attached to a satellite operated by
another party. Consequently, the provider of satellite data the entity granting usage
rights may or may not be the satellite operator.

Where the satellite operator does not own the satellite, it may be classified as

a sensor operator, having installed sensors on the satellite. In addition, the provider
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may be a business that receives raw satellite data from the satellite operator and
subsequently processes, analyzes, and sells them.

Based on these distinctions, licensors of satellite data may be classified as
follows [15]:

First, where the satellite operator, sensor operator, and data processing/sales
entity are one and the same party, the satellite operator not only manages the
sensors but also processes, analyzes, and sells the primary satellite data.

Second, where the satellite operator and sensor operator are the same
organization, but the operator does not engage in analysis or sale of satellite data.
Although the operator is responsible for both satellite and sensor operations, it
outsources the processing, analysis, and sale of raw satellite data to a third party.

Since the satellite and sensor operator does not directly manage data sales, a
third-party data provider is granted the right to conclude licensing agreements for
the sale of satellite data. Having received raw satellite data from the satellite and
sensor operator, the data provider processes and analyzes them, transforming them
into commercially valuable information for sale.

For example, this model applies when a private company acquires the rights
to sell data obtained by a specific satellite remote sensing operator and resells such
data to end users. Within this transactional structure, the data provider may
perform part of the data processing and refinement.

Third, where the satellite operator and sensor operator are separate
organizations. In this case, the sensor operator concludes an agreement with the
satellite operator for the installation of sensors on the satellite. The installation and
use agreement governs the relationship between the satellite operator and the
sensor operator.

The sensor operator, being responsible for the operation and management of
remote sensing equipment, processes and analyzes the raw satellite data obtained

from the sensors and subsequently sells them to the end user.
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In the United States, satellite data obtained by observation satellites are
distributed free of charge provided that the resolution is below a certain threshold.
Europe follows a similar policy regarding data access.

Satellite data are provided by governments or governmental agencies as a
form of public good, while private companies add value to such data and
commercialize them.

Where enterprises require high-resolution satellite imagery, the market
operator (or intermediary acting as licensor) transfers satellite imagery under a
licensing agreement or performs real-time satellite remote sensing (the latter only
where the operator cooperates directly with the ordering enterprise). Accordingly,
implementation of such foreign economic partnership requires the conclusion of a
licensing agreement.

Conclusions

Summarizing the research findings, it may be concluded that the development
of the modern space economy in the field of satellite remote sensing constitutes an
important foundation for the qualitative restoration of the Ukrainian economy in
the post-war period. At present, a competitive market of international operators
and intermediaries has emerged, offering both direct satellite remote sensing
services and archived imagery previously obtained by satellites.Ukrainian
enterprises involved in industrial recovery, agricultural reconstruction, and
construction projects require data regarding the condition of territories in which
they plan to operate. Satellite remote sensing of territories and objects enables the
fulfillment of this task.

For certain enterprises and sectors, periodic access to satellite imagery is
sufficient, and archived imagery may be utilized. For enterprises requiring real-
time monitoring of territorial changes, satellite remote sensing services must be
ordered.

Taking into account the characteristics and needs of Ukrainian enterprises

involved in economic and infrastructure reconstruction, a mechanism is being
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formed and directions of foreign economic cooperation with foreign operators in
the space economy market within the field of satellite remote sensing are being
determined.

The study identifies the following directions of foreign economic cooperation
between Ukrainian enterprises and foreign operators in the space economy market
within the field of satellite remote sensing:

1. Establishing cooperation conditions depending on the sector and
operational needs of Ukrainian enterprises using satellite remote sensing services,
as well as the approaches adopted by market operators;

2. Selecting the form of cooperation depending on the scale of activity of
Ukrainian enterprises utilizing satellite remote sensing services;

3. Concluding licensing agreements for satellite remote sensing services or
purchasing archived satellite imagery from either foreign operator companies or
intermediaries.

The above directions are relevant to the current state of foreign economic
activity of domestic enterprises in this field. The emergence of new trends in this

area will lead to corresponding transformations.
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