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Kopsavilkums

Pétljuma mérkis bija veikt Latvijas situacijas analizi un novértéjumu par ES Zemes novéroSanas
programmas Copernicus un ES Globalas satelitu navigacijas sistémas Galileo datu izmantoSanas iespéjam.
Pétijumu veica PricewaterhouseCoopers SIA Latvijas Republikas Izglitibas un zinatnes ministrijas uzdevuma
saskana ar 2021.gada 15.aprill noslégto llgumu Nr.2-6.1e/21/30. Pétljuma metodologija ietvéra dokumentacijas
analizi, iesaistito puSu anketéSanu un strukturétas intervijas. AnketéSana tika izmantota lai iegutu sakotnéjo
informaciju un sagatavotos intervijam.

Ka ieinteresétas puses identificéti satelitdatu un uz tiem bazétu pakalpojumu lietotdji (organizacijas) ar
piendkuma lomu R1, attiecigas jomas politikas noteicéji (ministrijas) ar pienakumu lomu A, komersanti vai
pétnieki, kam ir zinaSanas un prasmes veikt satelitdatu apstradi vai sniegt attiecigus pakalpojumus ar pienakumu
lomu C, augstskolas, kas savas macibu programmas ieklauj talizpétes elementus, ar piendkumu lomu C.
Sabiedriba kopuma batu jainformé par sekmigiem satelitdatu izmanto$anas gadijumiem organizacijas, sniedzot
skaidri identificéjumus ieguvumus (loma 1).

Ar terminu talizpéte pétijuma ietvaros tiek saprasts Zemes apgabala fizisko Tpasibu noteikSanas un
uzraudzibas process, bez fiziska kontakta mérot Zemes atstaroto un izstaroto elektromagnétisko starojumu no
attaluma (parasti no satelita vai gaisa kuga). Ipasas kameras (sensori) apkopo attalinati uztverto starojumu,
ieglstot attélus, kas palidz pétit Zemes Tpasibas. Talizpéte ((anglu valoda — Remote Sensing)) neietver
pavadonnavigacijias jeb satelitnavigacijas (GNSS jeb anglu valoda Global Navigation Satellite System) signalu
apstradi. GNSS palidz orientét telpa un laika satelitus, no kuriem iegas talizpétes datus.

Pavisam pétljuma tika sanemtas 36 anketas no 20 organizacijam. 89% no iesniegtajam anketam
uzradija, ka organizacija sava darbiba izmanto GIS. Faktiski GIS izmantoSanas [Tmenis lauj sapratu cik reali ir
sagaidit ka organizacija izmanto satelitdatus, jo satelitdatu vai uz satelitdatiem bazétu pakalpojumu rezultatu
pielietoSana organizacijas pamatdarbibas procesos iesp&jama pamata ka GIS tematiskie datu slani, kurus talak
analizé datorizéti, lai uzsaktu kadu darbibu vai pienemtu kadu Iémumu. 74% no iesniegtajam anketam uzradija,
ka organizacijas jau tagad sava darbibd izmanto uz satelitdatiem bazétus pakalpojumus. Lielakad dala
organizaciju skaidri atbildéja, ka ir informéta par Copernicus programmas pakalpojumiem (76% no visam
anketam). Tomér Copernicus pamatpakalpojumus izmanto |oti maz. Ka galvenie iemesli to neizmantoSanai tiek
noradita to neatbilstiba organizacijas vajadzibam, kam pamata ir nepietiekama piedavato datu telpiska
iz8Kirtsp&ja un péc organizaciju parstavju domam nepietiekams datu ieguves biezums, tapat ari probléma ir ar
attiecigi sagatavotu darbinieku pieejamibu.

Lidz ar to pétijums uzradija, ka kopuma organizacijas Latvija ir zems satelitdatu vai uz tiem bazétu
pakalpojumu izmantoSanas Iimenis. Tikai atseviSkas organizacijas Sobrid izmantoSanas Iimeni var novéertét ka
atbilstodu vai kuras tika identificéta vélme 5o izmantoSanu intensificét. Te batu minamas $adas organizacijas —
VSIA “Latvijas Vides, geologijas un meteorologijas centrs”, Lauku atbalsta dienests, VAS “Latvijas Valsts mezi”,
Valsts vides dienests, Krasta apsardzes dienests un Valsts ugunsdzésibas un glab%anas dienests.

Sekmigaka situacija ir tajas organizacijas, kas |oti lielas piles velta savas darbibas efektivizéSanai un
darbinieki $aja konteksta saprot un vélas izmantot satelitdatus vai kuru vadiba ir stratégiska lTment nodefingjusi
nepiecieSamibu izmantot satelitdatus pamatdarbibas procesos. Pie kam sateltitdatu izmantoSana ir ar1 ka faktors,
kas sekmé organizacijas pamatdarbibas procesu digitalo transformaciju. Tas pilniba attiecinams uz iepriek$
minétajam organizacijam. Tapat loti batisks faktors ir arT tas vai organizacija ir kads atbildigais darbinieks, kas
sistematiski nodarbojas ar attistibas jautdjumiem un kur§ talizpétes potenciala lietojuma izpétei var velttt
pietiekami daudz laika.

Neskatoties uz ne visai iepriecinoSu ainu par organizaciju gatavibu izmantot satelitdatus vai uz tiem
bazetu pakalpojumus, tika identificétas virkne organizaciju un virkne potencialu satelitdatu lietojumu, ko Sis
organizacijas tuvaka laikd var méginat attisttt un ieviest pamatdarbibas procesos. Ar visaugstako brieduma
pakapi tika novertéti $adi lietojumi:

e MezZa izmainu monitorings,

e MezaudZu resursu noteik8ana un meza inventarizacija,

1 Lomas atbilstosi RACI metodologijai — R (Responsible), A (Accountable), C (Consulted), | (Informed)
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o Automatiska lauksaimniecibas kultdru identificé3ana,

o Krasta linijas izmainas (krasta erozija) novéroSana,

o Naftas produktu izplides jura noteikSana (esosa lietojuma talak attistiba),
o EGNOS Sol pakalpojuma izmanto$ana aeronavigacijas vajadzibam.

Pétijuma ietvaros tika identificéti arT citi potenciali satelttdatu pakalpojumi un lietojumi, tomér to brieduma
pakape ir zemaka un nepiecieSams papildus darbs to tehnologiskai attistibai.

Izskatot pakalpojumu vai lietojumu apmacibas vajadzibas, identificétas tris pamatproblémas.

Problema #1: Galalietotaji ir vaji informeéti par pieejamiem Copernicus un Galileo pakalpojumiem
un to sniegtajam iespé&jam.

Tiek piedavati vairaki risindjumu virzienu. Efektiva specializétas apmacibas forma par detalizétiem
Copernicus un Galileo jautdjumiem batu informativu un praktisku seminaru riko$ana. Sadi seminari batu
organizé€jami pamata iestazu un organizaciju darbiniekiem, kas praksé nodarbotos ar $adu datu un pakalpojumu
izmantoSanu, piesaistot Eiropas Kosmosa adentlras (ESA), Eiropas Komisijas, Eiropas Savientbas kosmosa
programmas agentiras (EUSPA), privata sektora parstavjus un augstskolas ka lektorus.

Vél viens aspekts ka celt informétibas Tmeni par talizpétes tehnologijam kopuma un par konkrétiem
Copernicus un Galileo pakalpojumiem, ir publicét $adu informaciju nozares izdevumos. Ka piemérs varétu bt
Izglitibas un zinatnes ministrijas sadarbiba ar Latvijas Kosmosa industrijas asociaciju izveidotais Latvijas
kosmosa nozari reprezentéjoSais portals latviaspace.gov.lv.

Bez regulariem seminariem, kas tiktu organizéti Latvija, interesenti var piedalities ari NEREUS?
asociacijas rikotajos pasakumos. NEREUS piedava platformu, kas lauj iegat labaku informétibu un izpratni par
kosmosa tehnologijam, sapratni ka labak izmantot talizpétes pielietojumu potencialu. Saja gadijuma iestazu vai
ministriju darbiniekiem jaseko S1s platformas piedavatajam iesp&jam un aktualitatem.

Nemot véra, ka Copernicus un Galileo, ka arT to programmu Tsteno$ana iesaistas organizacijas, tostarp
Copernicus sadarbibas vienibas (ECMWF, EEA, Mercator Ocean International, u.c.) ir pieejami loti daudz
tehnisku materialu par satelitdatu izmantoSanas iespé&jam (taja skaita on-line macibu kursi), tad tehniska [Tmena
darbiniekiem ar noteiktdm pamatzinaSanam efektivi batu papildus informaciju iegut patstavigi no Sim timekla
vietném.

Probléma #2: Potencialajiem talizpétes datu lietotajiem ir vaja izpratne par Copernicus un Galileo
datu un pakalpojumu sniegtajiem socialekonomiskajiem ieguvumiem.

Risinot iepriek$&jo problematiku par informétibu par pieejamiem Copernicus un Galileo pakalpojumiem
un to sniegtajam iespéjam, tiktu ielikts pamats ari Sis problémas risindSana. Taja bridi, kad potencialiem
talizpétes datu lietotajiem ir saprotama talizpétes datu izmantoSanas saistiba ar iestades pamatdarbibu, var
uzsakt padzilinatu izpéti par tiem procesiem iestadé, kuros $adus datus un pielietojumus varétu izmantot un kur
tas iestadei (lietotajam) sniegtu kadu labumu. Sada padzilinata izpéte sevi ietvertu jau zinamu talizpétes datu vai
pakalpojumu iesp&jamibas parbaudi (angl. feasibility study), kuras ietvaros tiktu izstradats potenciala pielietojuma
prototips un noteikts iespéjamais tehnologiskais risindjums. Sadai izpétei iestade var piesaistit augstskolu
studentus, pieméram, piesakot izpéti ka aktualu tému studentu kursa darbiem, vai talizpétes jomas ekselences
centru, ja tads tiks izveidots.

Ja pielietojuma iespé&jamibas izpéte ir bijusi pozitiva, tad nepiecieSams veikt izdevumu-ieguvumi analizi
§adam lietojumam. Tas lautu iestadei paskatities ilgtermina uz $ada lietojuma socialekonomiskiem ieguvumiem
un novertét nepiecieS8amas sakuma investicijas un turpmakas uzturédanas izdevumus. Ja talizpétes datu
lietoSana nav planota intensiva (pieméram, periodiski noteikta laikd posma vai talizpétes datu apstrade neprasa
lielus resursus), tad izdevumu-ieguvumu analize nebitu obligata, jo visticamak $adu lietojumu izdotos ieviest ar
jau esosiem resursiem un tas neprasitus papildus finansu lidzeklus

Problema #3: Potencialajiem talizpétes datu lietotajiem trikst prasmju Copernicus un Galileo
datu un pakalpojumu pilnvértiga izmantosana.

2 https://www.nereus-regions.eu/
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lestaZzu darbinieku prasmes talizpétes datu apstradé nevar iegut isa termina. Tas batu jaskata kompleksi
ar valstt noteikto izglitibas procesu un veicot pilnveidojumus vismaz no vidusskolu limena un augstak. lestadém
visvienkarsakais veids ka rikoties atri (pieméram, lai noteikta laika realizétu kadu projektu), batu pienemt darba
studéjosos, kas ir beigusi augstako macibu iestdzu bakalaura vai magistra programmas, kuras ir bijusi ieklauti
macibu kursi saistiba ar talizpétes tematiku (satelttdatu apstrades principiem, tehnologiju un pielietojumiem).
Pétijuma ir identificétas un apkopotas $adas augstakas macibu iestades un to programmas. Tapat pastav iespéja
organizacijam, kas vélas iegtt informaciju par talizpétes tehnologijas pielietoSanas iesp&jam konkrétai savai
problematikai un pasas nevar to izvértét, informét augstakas izglitibas iestades par savu problematiku un gt So
jautajumu noskaidrot kada no macibu kursa nosléguma darbiem. Lidz Sim $adai sadarbibai starp augstskolam
un iestadem ir bijis sporadisks raksturs. Vélams to pacelt sistemiska limenr.

Lai raditu sakotnéjo interesi par talizpétes jomu un sekmétu pieprasijumu attiecigam studiju
programmam, lietderigi bdtu ieklaut So tému jau vidusskolu un profesionalo izglitibas iestdaZzu macibu
programmas. Sada aktivitate arf pilnigi atbilstu mérkim, ko ESA ir uzstadijusi Eiropas Kosmosa izglitibas resursu
birojam (ESERO).

Talizpétes ieklausana profesionalas izglitibas macibu programmas batu lietderiga tajas izglitibas
iestadés, kas tiesi saistita ar nozarém, kuras jau sen ir pieradijusas talizpétes efektivitati, pieméram, mezkopiba,
dabas resursu parvaldiba un lauksaimnieciba.

Visbeidzot iestadem jaizverté iesp€jas planot un investét resursus savu darbinieku patstavigai talakai
profesionalai izglitibai. Tehnologijas nepartraukti attistas un Iidz ar to nepartraukti arf japapildina zinasanas. Sim
mérkim var izmantot EO4GEO projekta piedavatas iespéjas - piekluvi atvértd koda IT rikiem talizpétes datu
apstradei, piekluve specializétiem apmacibu resursiem par datu apstradi, daliba apmacibu pasakumos seminaru
vai vebinaru forma, kas balstiti uz konkrétiem lietojumu piemériem, ka arT pieredzes apmaina ar jomas ekspertiem
citas valstis.

Pétijuma gaita tika izvirzita rekomendacija par talizpétes jomas ekselences centra izveidi Latvija ar mérki
koncentrét zinaSanu, prasmju un infrastruktlras resursus vienviet, lai sekmétu talizpétes tehnologiju lielaku
pieejamibu un izmantoSanas apjomus dazadam valsts organizacijam (1pasi dom3ajot par nelielam organizacijam,
kam nebdtu efektivi méginat attistit pie sevis talizpétes kompetenci, bet kuram $adas tehnologijas pielietoSana
tomér var sniegt ieguvumus). Ekselences centra koncepts tika balstits uz Slovénijas, Lietuvas un Igaunijas valstu
pieredzes izpéti un tas guva parliecinosu atbalstu no organizaciju puses. Tas norada, ka organizacijas $ada
ekselences centra saskata savu problému atru risinajumu.

Viena no ekselences centra svarigam funkcijam batu atbalsta sniegSana organizacijam uz satelitdatiem
bazéta pielietojuma ievie$ana. Sada atbalsta snieg$ana bitu attiecinama uz visam organizacijam (ari uz tadam,
kuras pasas var tehniski nodro$inat visu risinajuma darbina$anai nepiecieSamo kompetenci). Sis funkcijas
konteksta ar pielietojumiem tiek saprasta regulara satelitdatu izmantoSana, kas ir integréta organizacijas darba
plisma un kas palidz organizacijai nodroSinat tds pamatdarbibas procesus. Pétijuma piedavats organizaciju un
ekselences centra sadarbibas modelis 8is funkcijas realizéSanai.

Talizpétes jomas ekselences centrs nebltu veidojams ka jauna valsts parvaldes organizacija. Ta vieta
tiek piedavats $ada centra funkciju izpildi pasatit kddam jau eso$am nozares dalibniekam vai to apvienibai. Sada
centra izveide Latvija varétu tikt realizéta ka publiskais iepirkums, ko finansé no valsts atbalsta programmu
[tdzekliem inovaciju ievieSanai un digitalizacijas veicinaSanai.

Organizacijas, kuram ir kompetence un kapacitate pasam sagatavot un realizét projektus jaunu
satelitdatu pakalpojumu vai lietojumu izstradei, to var turpinat darit pasas, izmantojot dazadus Eiropas Komisijas
instrumentus (pieméram, Horizon Europe programmas vai ES Kosmosa programmas atbalsta iniciativas) un
ESA piedavatos instrumentus (pieméram, Future EO izvéles programmu un ESA konkursu “Baltic Platform for
Governmental Services”).

Latvijas ir ESA asociétas dalibvalsts. Sads statuss lauj Latvijas uznémumiem un zinatniskajiem
institdtiem piedalities ESA konkursos dazadas kosmosa programmas. Pieméram, Sobrid ESA Future EO izvéles
programma aktivs ir konkurss ,EO SCIENCE FOR SOCIETY” (Zemes novérojumu zinatne sabiedribai)3.

Lai sekmétu talizpétes lietojumu plasaku izmanto$anu valsts parvaldes sektora Baltijas regiona un lai
veicinatu regionalo sadarbibu, ESA tuvakaja laika sludinas konkursu “Baltic Platform for Governmental Services”.
Ar Sadas platformas palidzibu ESA plano izveidot nobrieduSus komercialu lietojumus un sekmétu Baltijas

3 https://www.izm.gov.Iv/lv/aktualie-konkursi, ,EO SCIENCE FOR SOCIETY” pieteikumi lidz 2022.gada 31.decembrim
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kosmosa ekonomiku. Planots, ka platforma visiem tas dalibniekiem (iesaistitam pusém) laus izvietot, darbinat un
shiegt talizpétes pakalpojumus valstu parvaldes iestadém tris Baltijas valstis.

Satelitdatu un uz tiem bazéto pakalpojumi bltu jaskata ka digitalizacijas instrumenti konteksta ar

topoSajiem Eiropas digitalas inovacijas centriem (EDIC) un Digitalas transformacijas pamatnostadném 2021.-
2027.gadam (DTP), kas paredz ieviest datu apstrades metodes un analizi, izmantojot zemes virsmas attélu, kas
iegati ar aerofotograféSanas un satelita palidzibu. Tapat, planojot talakas darbibas, batu lietderigi valsts politiku
talizpétes tehnologiju pielietoSana skatit konteksta ar geotelpiskas informacijas attistibas koncepciju, ko tuvaka
nakotné planots aktualizét.

Ekonomikas ministrijai rekomendé&jam:

veidojot Digitalo inovaciju centru atbalsta programmas koncepciju un Ministru kabineta
noteikumus, janem véra EDIC un DTP sinergija un

veidojot sava resora Geografiskas Informacijas Sistémas (GIS) konceptu atbilstoSi DTP
prasibam ar mérki nodroSinat starpresoru geotelpisko datu apriti un koplietoSanu, uz datiem
balstitu Iemumu pienemsanu, izvértét talizpétes jomas ekselences centra izveidi un ieklaut ar
talizpétes metodém iegitus datus un produktus ka butisku informacijas avotu GIS datu kopu
izveidé.

Izglitibas un zinatnes ministrijai rekomendé&jam:

lai sekmétu izpratni par talizpétes tehnologiju un tas iespéjamo pielietoSanu organizacijas to
pamatdarbibas procesos, ka art lai demonstrétu §1 briza Copernicus un Galileo pakalpojumu
iespéjas, organizét izglttojoSu un praktisku seminaru valsts parvaldes darbiniekiem, piesaistot
ESA, Eiropas Komisijas, EUSPA, Latvijas augstskolu un privata sektora parstavjus ka lektorus;

lai paceltu sistémiska ITment augstskolu sadarbibu ar valsts parvaldes organizacijam talizpétes
tehnologiju joma, mudinat vado$as augstskolas, kuru macibu programmas ir ar talizpétes
tehnologiju saistiti macibu kursi, nodibinat tieSus kontaktus ar organizacijam un vértét So
organizaciju definétas problematikas ieklausanu dazados studentu nosléguma darbos ka izpétes
objektus;

lai sekmétu sakotngjo interesi par talizpétes jomu un sekmétu pieprasijumu attiecigam studiju
programmam, ieklaut talizpétes tému jau vidusskolu un profesionalo izglitibas iestdZu macibu
programmas, piesaistot ESERO biroja resursus attiecigu macibu lidzeklu izstradé un pedagogu
talaka profesionala izglitiba talizpétes joma (izvertét art nacionala ESERO biroja izveidi Latvija
81 uzdevuma efektivai izpildei);

turpinat Latvijas k& ESA asociétai dalibvalstij pieejamo ESA instrumentu un Eiropas Komisijas
piedavato instrumentu popularizéSanu Latvijas uznémumiem un zinatniskajiem institatiem.
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Executive summary

The aim of the study was to analyse and assess the situation in Latvia regarding the possibilities of using
the data of the EU Earth Observation program Copernicus and the EU Global Navigation Satellite System Galileo.
The study was performed by PricewaterhouseCoopers SIA on behalf of the Ministry of Education and Science of
the Republic of Latvia in accordance with the agreement concluded on 15 April 2021. The methodology included
a documentation analysis, the survey of stakeholders and structured interviews. The survey was used to obtain
initial information and prepare for the interviews.

The following stakeholders were identified in the study — organizations as the users of satellite data and
related services with the overall role “Responsible”, relevant policy makers (ministries) with the overall role
“Accountable”, private companies or researchers with knowledge and skills to process satellite data or provide
relevant services with overall role “Consulted” and higher education institutions that include elements of remote
sensing in their curricula with the role “Consulted”. The general public should be informed about the successful
use cases of satellite data application in organizations; the benefits of using Earth Observation and navigation
data and information should be clearly communicated (the role “Informed”).

The term remote sensing in the context of this study refers to the process of determining and monitoring
the physical properties of an area of the Earth by measuring electromagnetic radiation reflected and emitted by
the Earth from a distance (usually from a satellite or aircraft) without physical contact. Special cameras (sensors)
collect remotely sensed radiation to obtain images that help study the Earth's properties. Remote sensing does
not include the processing of satellite navigation (GNSS or Global Navigation Satellite System) signals. GNSS
refers to a constellation of satellites providing signals from space that transmit positioning and timing data to
GNSS receivers. The receivers then use this data to determine location.

A total of 36 questionnaires were received from 20 organizations in the study. 89% of the submitted
guestionnaires indicated that the organization uses GIS. In fact, GIS usage level in organisations demonstrates
how many organizations are to use satellite data, because the application of satellite data or satellite-based
services results to an organization's core business is possible as GIS thematic data layers. 74% of the submitted
guestionnaires indicated that organizations already use satellite-based data and services. Most organizations
clearly stated that they were aware of the Copernicus program core services (76% of all questionnaires).
However, the use of Copernicus core services is very low. The main reasons for not using them are their non-
compliance with the needs of the organization, which is based on the insufficient spatial resolution of the offered
data and the frequency of data acquisition, as well as the problem with the availability of properly qualified staff
within the organizations.

Thereby the study demonstrated that in general, organizations in Latvia have a low level of use of satellite
data or satellite data-based services. Only in some organizations, the level of use currently can be assessed as
adequate or the desire to intensify this use has been identified. These organizations are - SJSC “Latvian
Environment, Geology and Meteorology Center”, Rural Support Service, SISC “Latvian State Forests”, State
Environmental Service, Coast Guard Service and State Fire and Rescue Service.

The situation is more successful in those organizations that make a great effort to streamline their
operations and whose employees understand and want to use satellite data in this context, or whose high-level
management has strategically defined the need to use satellite data in their core business processes. This applies
in full to the above mentioned organizations. It is also a very important factor whether the organization has a
responsible employee who systematically deals with development matters and who can devote sufficient time to
researching the potential use of Earth observation.

Despite the unsatisfactory picture of the readiness of organizations to use satellite data or services, in
the course of the study, some potential applications of satellite data have been identified that organizations may
use in their core business processes in the near future. The following applications were evaluated with the highest
degree of maturity:

* Monitoring of forest changes,

« Identification of forest stand resources and forest inventory,

4 The roles according to the RACI methodology — R (Responsible), A (Accountable), C (Consulted), | (Informed)
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» Automatic crop identification,

» Observation of shoreline changes (shore erosion),

» Determination of oil spills in the sea (further development of an existing application),
» Use of the EGNOS SolL service for air navigation purposes.

Other potential satellite data services and applications were also identified in the study, but their maturity
is lower and additional work is needed for their technological development.

Three key iproblems have been identified in addressing the training needs in organisations for a more
active use of satellite data services or applications.

Problem # 1: End-users are poorly informed about the Copernicus and Galileo services available
and the opportunities they offer.

Several solutions are offered. The informative and practical workshops would be an effective form of
specialized and detailed training on the Copernicus and Galileo programmes. Such workshops should be
organized mainly for staff of institutions involved in the use of such data and services. Representatives of the
European Space Agency (ESA), the European Commission, the European Union Space Programme Agency
(EUSPA), the private sector and universities could be involved as lecturers in the workshops.

The publication of relevant information in industry publications would be another way of raising
awareness of earth observation and GNSS technologies in general and of specific Copernicus and Galileo
services. An example could be the portal latviaspace.gov.lv representing the Latvian space industry, created by
the Ministry of Education and Science in cooperation with the Latvian Space Industry Association.

In addition to regular workshops that would be organized in Latvia, the interested experts can also
participate in events organized by the NEREUS® Association. NEREUS offers a platform for gaining a better
awareness and understanding of space technologies, understanding how to make better use of the potential of
remote sensing applications. In this case, the staff of the institutions or ministries must follow the opportunities
and current events offered by this platform.

Considering that the websites of Copernicus and Galileo, including Copernicus Entrusted Entities
(ECMWEF, EEA, Mercator Ocean International and others), have a large amount of technical material on the use
of satellite data (including on-line training courses), it would be effective for technical staff with certain basic
knowledge to obtain additional information themselves independently from these websites.

Problem # 2. Potential users of remote sensing data have a poor understanding of the socio-
economic benefits of Copernicus and Galileo data and services.

Addressing the previous problem of awareness of the available Copernicus and Galileo services and the
opportunities they offer would also provide a basis for addressing this issue. As soon as potential users of remote
sensing data understand how earth observation could be applied in their core business, an in-depth study can
be initiated on the processes and on the benefits the institution (user) could get. Such an in-depth study would
include a feasibility study of already known remote sensing data or services. The study could also include the
development of a prototype of a potential application and identify a possible technological solution. The institution
may involve university students in such a study, for example, supplying topics of research for students' theses
papers, or a center of excellence in the field of remote sensing, if one will be established.

If the results of the feasibility study are positive, then a cost-benefit analysis for such an application is
required. This would allow the institution to look at the long-term socio-economic benefits of such an application
and to estimate the necessary initial investment and subsequent maintenance costs. If the use of remote sensing
data is not planned to be intensive (for example, over a period of time or the processing of remote sensing data
does not require large resources), a cost-benefit analysis would not be mandatory as the application would be
likely deployed with existing resources.

Problem # 3: Potential users of remote sensing data lack the skills to make full use of Copernicus
and Galileo data and services.

5 https://www.nereus-regions.eu/
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The skills of institutional staff in remote sensing data processing cannot be acquired in the short term. It
should be seen in the context of the national education process from the secondary school level onwards. The
easiest way for institutions to act quickly (for example, to carry out a project on time) would be to recruit students
who have completed bachelor's or master's degree programs in higher education related to remote sensing
(satellite data processing principles, technology and applications). The study identified and summarized such
higher education institutions and their programs. There is also an opportunity for organizations that want to obtain
information about the feasibility of applying remote sensing technology to their specific problem and cannot
evaluate it themselves, inform higher education institutions about their problems and ask to find out as part of a
final thesis. Until now, such cooperation between universities and institutions has been sporadic. It is desirable
to raise it to a systemic level.

In order to generate initial interest in the field of remote sensing and to stimulate demand for relevant
study programs, it would be useful to include this topic in the curricula of secondary schools and vocational
education institutions. Such an activity would also be fully in line with the goal set by ESA for the European Space
Education Resources Office (ESERO).

The inclusion of remote sensing in vocational education curricula would be useful in those schools that
are directly linked to the sectors that have demonstrated the effectiveness of remote sensing for long time, for
instance, forestry, natural resource management and agriculture.

Finally, institutions should consider planning and investing resources in the continuing professional
development of their staff. Technology is constantly evolving and therefore skills and knowledge of staff should
be constantly updated. The opportunities offered by the EO4GEO project can be used for this purpose: access
to open-source IT tools for remote sensing, access to specialized training resources on data processing,
participation in training events in the form of workshops or webinars based on specific application examples, and
exchange of experience with experts in other countries.

The research put forward a hypothesis about the establishment of a centre of excellence in remote
sensing in Latvia with the aim to concentrate knowledge, skills, and infrastructure resources in one place to
promote greater availability and use of competence. The concept of the centre of excellence was based on a
study of the experiences of Slovenia, Lithuania and Estonia and received a strong support from the stakeholders
of this study. This indicates that organizations see the centre of excellence as a quick solution of the bottlenecks
of introducing the use of remote sensing data and information in their business processes and products.

One of the important functions of the centre of excellence would be to support organizations in introducing
a satellite-based application in their work. The provision of such support should be extended to all organizations
(including those that can themselves technically provide all the expertise needed to run the solution). In the
context of this function, applications are understood to mean the regular use of satellite data, which is integrated
into the organization's workflow and helps the organization ensure its core business processes. The cooperation
model of organizations and the centre of excellence proposed in the study for the implementation of this function.

The centre of excellence in remote sensing should not be established as a new public administration
institution. Instead, it is proposed to outsource the functions of such a centre to an existing institution or
association thereof. The establishment of such a centre in Latvia could be implemented though public
procurement, which is financed from the funds of state support programs for the introduction of innovations and
digitalization.

Organizations with sufficient competence and capacity to prepare and implement projects for the
development of new satellite data services or applications can continue to do so themselves, using various tools
offered by the European Commission (such as the Horizon Europe programme or the EU Space Programme
initiatives) and ESA (such as the Future EO Selection Program and the ESA competition “Baltic Platform for
Governmental Services”).

Latvia is an associated member of ESA. This status allows Latvian companies and scientific institutes to
participate in ESA competitions in various space programs. For example, the EO SCIENCE FOR SOCIETY
competition in the ESA Future EO Selection Program is currently opened.

ESA will shortly launch the tender "Baltic Platform for Governmental Services" in order to promote the
wider use of remote sensing applications in the government administration sector in the Baltic region and to
promote regional co-operation. ESA plans to create mature commercial applications and promote the Baltic
space economy with the help of such a platform. It is planned that the platform will allow all its participants
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(involved parties) to deploy, operate and provide remote sensing services to government administrations in the
three Baltic States.

Satellite data and services should be considered as tools for digital transformation in the context of the
forthcoming European Digital Innovation Hubs (EDIH) and the Digital Transformation Guidelines (DTG)in Latvia
for 2021-2027, which provide to introduce data processing techniques and analysis using Earth images that are
obtained from aerial photography and from satellites. Also, when planning further activities, it would be useful to
look into the state policy for the application of remote sensing technologies in line with the concept of geospatial
information development, which is planned to be updated in the near future.

It is recommended to the Ministry of Economics:

« the synergy between EDIH and DTG should be taken into account when developing the concept of the
support program of the Digital Innovation Centers and the corresponding regulations of the Cabinet of Ministers;
and

« evaluate the establishment of a remote sensing center of excellence and include Earth observation data
and products as important source for the Geographic Information System (GIS) data sets when developing the
concept of the ministry in accordance with the requirements of the DTG with the aim to ensure the sharing of
geospatial data.

It is recommended to the Ministry of Education and Science:

« to organize an educational and practical seminar for public administration employees, involving ESA,
the European Commission, EUSPA, Latvian universities and the private sector representatives as lecturers, in
order to promote understanding of Earth observation technology and its possible application in organizations in
their core business processes, as well as to demonstrate the potential of Copernicus and Galileo services;

« in order to raise the cooperation of higher education institutions with public administration organizations
in the field of Earth observation technologies at a systemic level, encourage leading higher education institutions
with Earth observation technology-related courses to establish direct contacts with organizations and evaluate
the inclusion of these issues in various students' dissertations;

« to promote the initial interest in the field of Earth observation and to stimulate the demand for relevant
study programs, to include the topic of Earth observation in the curricula of secondary schools and vocational
education institutions, attracting ESERO resources for the development of relevant teaching aids and effective
performance of this task);

« to continue to promote the ESA tools available to Latvia as an ESA Associate Member State and the
tools offered by the European Commission to Latvian companies and research institutes.
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