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THVISTELMA

Taman opinnaytetyon tarkoituksena oli selvittaa, millainen luonnonkiven logis-
tinen ketju Kaakkois-Suomesta Pietariin on nyt ja millainen se voisi parhaim-
millaan olla. Osakysymykset liittyivat logistiikkaketjun kuljetusmenetelmiin,
kustannustehokkuuteen, ymparistoystavallisyyteen, haasteisiin ja pullonkauloi-
hin kuljetusketjussa seka luonnonkiven markkinointiin ja viennin kasvattami-
seen. Tama opinnaytety6 oli osa hanketta nimelta "Luonnonkiven historia ja
tulevaisuus arkkitehtuurissa (Nasta) — silta Kaakkois-Suomen ja Venajan va-
lilld”. Hankkeen tarkoituksena on yllapitaa Suomen ja Venajan rajat ylittavaa
yhteisty6té ja luoda liiketoimintamalli luonnonkiven kayttéon Pietarin historialli-
sesti arvokkaisiin kohteisiin.

Tama opinnaytetyd oli kvalitatiivinen eli laadullinen tutkimus. Teoreettinen vii-
tekehys pohjautuu luotettaviin suomen- ja englanninkielisiin painettuihin lahtei-
siin ja verkkolahteisiin. Empiirisen tiedon aineistonkeruumenetelméksi valikoi-
tui puolistrukturoitu teemahaastattelu. Haastateltaviksi saatiin viisi henkiloa ja
kaikki haastattelut tallennettiin ja litteroitiin. Koko tutkimusaineisto kasiteltiin
siséllénanalyysin keinoin.

Aineiston perusteella selvisi, ettéa luonnonkiven nykyisessa kuljetusketjussa
Kaakkois-Suomesta Pietariin kaytetddn Vengjalta saapuvia rekka-autoja.
Haastatteluaineiston perusteella syyna tahan oli kuljetuskustannusten alhai-
sempi hinta Vengjalla. Vaihtoehtoinen kuljetusketju vaatii myynnin kasvua
suomalaiselle luonnonkivelle. Luonnonkiven loppuhintaan vaikuttavista teki-
joista yksi tarkeimpia on logistiset kustannukset. Myyntia voidaan kasvattaa
lisadmalla markkinointia ja keksimalla uusia tapoja tuoda suomalainen luon-
nonkivi paremmin esille Venjalla ja muualla maailmassa. Myynnin kasvu
mahdollistaa my6ds paremman kustannustehokkuuden ja ymparistoystavalli-
syyden kuljetusketjuissa.

Tutkimuksen johtopaatoksena voidaan todeta, etta jatkotutkimusta tarvitaan
siita, miten suomalaisen luonnonkiven sopivuutta rakennusprojekteissa voi-
daan nostaa esille ja markkinointia ja myyntia kehittdd. Opinnaytetython ase-
tettuihin tutkimuskysymyksiin onnistuttiin vastaamaan. Toimeksiantajan kan-
nalta tama tutkimus auttaa selventdméan luonnonkiven kuljetusketjua talla
hetkella seka loytdAméaan parempia kuljetustapoja luonnonkivelle tulevaisuu-
dessa.

Asiasanat: logistiikka, logistiikkaketju, kuljetus, luonnonkivi
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ABSTACT

The purpose of this thesis was to describe the logistical chain of natural stone
from South-East Finland to Saint-Petersburg and explore what it could be at
its best in the future. Other topics were transportation methods, cost-effective-
ness, and environmental aspects, challenges, and bottlenecks for logistical
chains as well as marketing issues and prospects of exports of rapakivi gran-
ites. This thesis was part of the project called “History and future of natural
stones in architecture (Nasta) — the bridge between South-East Finland and
Russia”. The purpose of the project is to maintain cross-border cooperation
and create a business model for the use of natural stone in valuable historical
buildings in Saint-Petersburg.

This thesis was qualitative research. The theoretical framework was created
from reliable Finnish and English printed sources and online sources. A half-
structured theme interview was chosen as the data collection method for the
empirical data. Five people were interviewed, and interviews were voice rec-
orded and transcribed. The research data was processed using content analy-
sis.

The transportation of natural stone from South-Eastern Finland to Saint-Pe-
tersburg is currently arranged by using trucks arriving from Russia. According
to the interviews, the reason was the lower price of transport costs in Russia.
An alternative transport method requires increased sales of Finnish natural
stone. One of the most important factors influencing the price of natural stone
is logistical costs. Sales can be increased by better marketing and inventing
new ways to market Finnish natural stone in Russia and globally. The in-
crease in sales also enables better cost-efficiency and environmental friendli-
ness.

As a conclusion of the study can be stated, that the research area could be
further explored on how to improve the marketing of natural stones and how to
increase the importance of natural stones in construction projects. The re-
search questions set for this thesis were answered. From the commissioner's
point of view, this study will help to give a better understanding of logistical
chains of natural stone, as well as help finding better transport methods in the
future.

Keywords: Logistics, logistical chain, transportation, natural stone
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1 INTRODUCTION

The purpose of this thesis is to describe what the logistical supply chain for ra-
pakivi granite from South-East Finland to Saint-Petersburg is and what kind it
could be at its best in the future. Rapakivi granites mostly occur in the Wiborg
batholith, which is the biggest production area for Finnish rapakivi granite. Wi-
borg batholith is located in the South-East part of Finland. Rapakivi granites
are natural stones and Finland plays an active role in the global natural stone
market. (Harma, Selonen 2018, 2.)

This thesis is a part of a larger project called “History and future of natural
stones in architecture — the bridge between South-East Finland and Russia”,
Nasta-project for short. The project aims to support and improve the natural
stone market and disseminate information about the opportunities and possi-
ble substitutes in renovation works of natural stone among medium-sized
companies. The project also aims to develop networking activities, commercial
activities, as well as preserve and revitalize the cultural and historical natural
stone heritage and image in the project area, thus supporting tourism and
tourism business. (GTK 2019.)

International Nasta—project started on 01.10.2019 and it is scheduled to end
on 31.7.2022. This co-operation project between Finland and Russia is inves-
tigating possible granite needs in Saint-Petersburg, as well as the stone re-
serves of Finland and the Karelian isthmus. The aim is also to promote cross-
border trade and create a common cluster between countries. (Kiviniitty 2020,
147.)

The subject is current because Finnish granites have been used in buildings in
north-western Russia and especially in Saint-Petersburg since the late 18%
century. Now, these buildings have undergone renovation activities in recent
years and therefore Saint-Petersburg has a demand for Finnish rapakivi gran-
ite. For example, the historical center of Saint-Petersburg is constructed by
using Finnish granites and it is on the list of UNESCO World Heritage Sites.



(GTK 2019.) Two of the most famous targets of Finnish granite in Saint-Pe-
tersburg are the St. Isaac’s Cathedral and the Alexander | Column (Harma,
Selonen 2018, 9).

The natural stone subject has lately been studied in geologist Paavo Harma’s
dissertation about the Wiborg batholith. Another valuable source of infor-
mation is a book describing how Finnish granite was used and transported in
major construction work in Russia in the 19™ century. The Finnish transport in-
frastructure agency and Finnish Customs provide important information from
the logistical point of view of this topic. Also, many other published studies

have been used to gather information for this study.

This study has been narrowed between South-East Finland and Saint-Peters-
burg. To get a comprehensive picture of the research problem, this study has
also covered subjects, such as the history of the material, natural stone pro-
duction in Finland, social and environmental aspects, criteria for feasible natu-
ral stone, contracts, and permits required for the extraction of natural stone,
and radiation in natural stones. Also, export statistics of Rapakivi granites are

pointed out.

Primarily, it is known that rapakivi granites are now in demand in Russia and
therefore this project exists. It is also known that according to Paavo Harma’'s
(2020) dissertation and other reports, there are good reserves of rapakivi
granite in the Wiborg batholith. Finnish quarrying companies also have the ca-

pacity to produce more granitic natural stones.

1.1 Key concepts

Natural stone = Natural stones are defined as a piece of naturally occurring
rock. A natural stone product is a worked piece of naturally occurring rock
used in buildings and for monuments. Natural stones do not include “aggre-

gates” or man-made products such as concrete or brick. (Harma 2020, 7.)



Granite = Granite is the most known and one of the most common deep rock
types on the planet. Deep rocks are formed from magma, deep under the

crust of Earth. (Kivilajien jaottelu ja syntytavat.)

Rapakivi granite = Rapakivi granites are granitic natural stones. Rapakivi tex-
ture consists of ovoids and two generations of quartz and feldspar. Rapakivi
granites are divided into two different types called viborgite and pyterlite, but in
addition to this, there are several porphyric- and uniform-grained granites.
(Lehtinen, Nurmi & Ramo 1998, 257-258.)

Batholith = A large area of deep rocks consisting of one or more rock types

with an area of more than 100 square kilometers (Lehtinen et al 1998, 359).

Logistics = It is controlling of material flows from the point of origin to the end
customer (Tapaninen 2018, 26). Logistics is the management of material
flows, information flows, and capital flows. It also includes procurement, distri-
bution, recycling, maintenance and support services, warehousing, and overall
management and development of business relations. (Hokkanen, Karhunen &
Luukkonen 2011, 13.)

Infrastructure = The fundamentals that are required for developed industrial
production. These fundamentals are transportation connections, energy distri-
bution, housing production, and telecommunications. (Hokkanen et al 2011,
161.)

Transport = Moving of material from point A to point B. Different transport
methods are road transport, railway transport, water transport, airway
transport, and pipe transport. (Hokkanen et al 2011, 82-85.)

Export = Exports are goods or services that are produced in one country and
sold to buyers in another (Segal 2021).



2 RESEARCH FRAME

This chapter outlines the aim, objectives, and programme area of this thesis,
as well as the research approach, research problem, research questions, re-
search methods, and the theoretical framework. Figure 1 illustrates how the

research frame is built on this study.

Fig 1. Research frame on this study

2.1 Aim and research approach

The main objective of this study is to produce new knowledge on the logistical
supply chain for rapakivi granites from South-Eastern Finland to Saint-Peters-
burg. The aim is to explore and describe the logistical supply chain for natural
stone from quarries located in Finland to restoration constructions in Saint-Pe-
tersburg, Russia. The study area of this thesis has been narrowed between
South-Eastern Finland and Saint-Petersburg because it is where the Nasta
project takes place. (see chapter 1 the objectives and aim of the Nasta-pro-

ject).
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South-Eastern Finland and the rapakivi granite batholith comprise the main
production area for granitic natural stone in Finland and there are good re-
serves for future quarrying (Harma, Selonen 2018, 20). Consequently, this ge-
ographic limitation is reasonable for this study. Transport methods are focused
on land- and water transport, that is road transport, railway transport, and wa-

terway transport.

The theoretical part of this study was gathered from books, articles, and stud-
ies made on this subject. Only reliable sources were used such as a doctoral
thesis or studies published by larger institutes. Also, different agencies, for ex-
ample, Finnish customs or Finnish Transport Infrastructure agency, were relia-

ble sources for this thesis.

To acquire the best possible answers for the research problem, this study will
apply qualitative methods. The reason for this is that qualitative research gives
extensive and rich data to understand the phenomena and answer the re-
search problem. (Kananen 2015, 127-128.)

2.2 Research problem and research questions

The research problems are often posed in the form of research questions be-
cause answering a question is always easier than answering a problem. When
research questions are solved, the study will be completed. (Kananen 2015,
55.) The research problem can generate multiple research questions. Figuring
out the research problem can be described as a type of mission or vision in
the study. In the empirical part of the thesis, the goal is to find answers to re-

search questions. (Kananen 2015, 88.)

In this study, the research problem was to find out what the logistical supply
chain for rapakivi granites from South-East Finland to Saint-Petersburg is, and

for this reason, the main research question was posed as:

e What is the logistical supply chain for rapakivi granites from South-
East Finland to Saint-Petersburg and what kind it could be at its
best in the future?
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The sub-questions are as following:

e What are the best transportation methods for this task?

e What are the most inexpensive methods for this task?

e What are the challenges, problems, and bottlenecks for logistical
chains of natural stone exports from Finland to Saint-Petersburg,
and are they solvable?

e How could the sales of Finnish natural stones be increased?

e How could sustainability be increased?

e How is the future of Finnish natural stone exports?

2.3 Research methods

Research methods are used to solve the research problem. Research meth-
ods consist of collection methods and analysis methods. There are many dif-
ferent methods to use, and a mix of these methods will form the research ap-
proach. The research approach is divided into qualitative and quantitative
methods. (Kananen 2015, 63-64.) Qualitative research is expressed in words,

whereas quantitative is expressed in numbers and graphs (Streefkerk 2020).

Qualitative research

Qualitative research is used to gather in-depth insights into a problem or gen-
erate new ideas for research. It is meant for collecting and analyzing non-nu-
merical data. (Bhandari 2020.) The qualitative methods for gathering data are
observation, interviewing, documents, and sometimes inquiries. Qualitative re-
search aims to understand the phenomena “what is this about?”. In qualitative
research, there is no possibility to know how much data you need to have be-
forehand. That is why qualitative research aims to reach so-called saturation
in collecting data. The researcher strives to collect the widest and most com-
prehensive data possible about the phenomena to gain an understanding.
(Kananen 2015, 128.)
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Qualitative approach in this inquiry

The plan for acquiring empirical data is to use a qualitative method by con-
ducting half-structured theme interviews with professionals who have experi-
ence in this field, such as quarrying entrepreneurs. An interview is a good way
of gathering data, if you study opinions, behaviour, or subjects that are not so
well known (Boyce & Neale, according to Kananen 2015, 143). If the study
deals with future, the only possible qualitative method is an interview (Ka-
nanen 2015, 143).

A half-structured theme interview is a relatively informal interview, in where
the researcher is discussing with an interviewee by asking opinions and views
about topics or themes which are beforehand defined. This kind of interview
will give the researcher information from topics that are less known or rarely
studied. The advantages of a half-structured theme interview are that re-
searcher has a possibility to make further questions or sometimes solve possi-
ble misunderstandings, whereas in normal interviews the topics are strictly fol-
lowed. Usually, interviewees explain their opinions with illustrative examples
and stories. This is valuable information to the researcher. A half-structured
theme interview is the most applied style of an interview in qualitative re-
search. (Puustinen 2013, 5.)

2.4 Theoretical framework

The theoretical framework of this study has been created to help to solve the
research problem, which is to find out what the logistical supply chain for natu-
ral stone from South-East Finland to Saint-Petersburg is. The theoretical
framework is the structure that supports the research study. The meaning of
theoretical framework is to explain and describe the theory on the study and
by that, it explains why the research problem of a study exists. (Abend 2008,
according to USC Libraries 2021.)
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The theoretical framework begins in chapter three by defining what natural
stones are and what kind of natural stone production there is in Finland. Chap-
ter three includes criteria for feasible natural stone, contracts and permits re-
quired for the extraction of natural stone, radiation in natural stone, and social
and environmental aspects of natural stones. The first heading will give the
reader a good insight into the material that is playing the central role in this

study.

Chapter four explains the actual rapakivi granites in more detail. For example,
when rapakivi granite began to appear in Finnish soil and who was the first to
study them. It also includes the texture of rapakivi granites, current production,
the beginning of industrial quarrying, and information about the largest ra-
pakivi area, the Wiborg batholith. On behalf of this study, it is important to
know where rapakivi granites are found and what style of rapakivi granites are
found in the Wiborg batholith.

The Nasta-project aims to invigorate the natural stone business and increase
knowledge on natural stones used in historical constructions. The purpose of
the fifth chapter is to tell about the use of rapakivi granite and natural stone in
Saint-Petersburg, especially in Isaac’s Cathedral, Alexander Column, Canal

structures of Neva river, and streets of Saint-Petersburg.

Chapter six begins by defining the word “logistics” and what its purpose is. It is
necessary to know since the research problem is based on the best logistical
routes. There are also explanations about the importance of supply chain
management. The rest of the sub-titles are about Finland’s logistical perfor-
mance, road network, railway network, and waterway network. There is also a
discussion about the most important roads and waterways connecting South-

East Finland and Saint-Petersburg.

The last chapter of the theoretical framework focuses on the border traffic be-
tween programme areas. Moreover, there is information about the border
crossing statistics and export statistics of granite from Finland to Russia and

the world market.
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3 NATURAL STONES

Natural stones are defined as a piece of naturally occurring rock. A natural
stone product is a worked piece of naturally occurring rock used in buildings
and for monuments. Natural stones do not include “aggregates” or man-made
products such as concrete or brick. In natural stone production, blocks of
stone are quarried from solid bedrock using a drill, saw, or blasting. The
blocks are then cut into slabs or tiles or other products which after are me-
chanically finished e.g. by polishing. Natural stones can also be used in tomb-
stones and monuments, exterior and interior tiles, curbstones, and nugget and
dice stones. Furthermore, natural stones are often used as a special feature in
interior design, fireplaces, tabletops, small objects, and environmental con-
struction. (Harméa 2020, 7). The picture below (Fig 2.) is a stone block that is
extracted from the bedrock. The lines on the left of the block are boreholes
made for explosive charges. After the boreholes are filled with explosives,
they are blown up in series to make a straight line as it is in the picture. The

letters indicate the brand name (BB = Baltic Brown) and the numbers tell how

many blocks have already extracted from this specific quarry.

FIG 2. Baltic Brown stone block in Hujakkala, Finland
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Rock types can be divided into three main groups by their way of forming:
Magmatic rocks, sedimentary rocks, and metamorphic rocks (Lehtinen et al
1998, 33).

Magmatic rocks are formed from molten rock or magma. Magma is formed
deep under the crust of Earth. The molten rock penetrates upwards in the
shell. The rise of magma can stop at a certain depth and then it will form a
magma reservoir. Magma releases thermal energy into its environment and
starts cooling down. When the temperature drops low enough, magma begins

to crystallize and form into minerals, deep rocks.

Sedimentary rocks are formed by weathering. Weathering removes mineral
granules from the bedrock. These minerals are then moved around by the
wind, water, or ice and can continue to grind into smaller granules until they
layer into sediments as conditions change. Over millions of years, these sedi-

ments petrify and form sedimentary rocks.

Metamorphic rocks are born from both magmatic rocks and sedimentary rocks
when they are exposed to different pressure and temperature conditions. Met-
amorphic rocks are usually formed during rock placement in the collision zone
of continents e.g., the Himalayas or Alps. Granites are formed from magmatic

rocks or metamorphic rocks. (Kivilajien jaottelu ja syntytavat.)

3.1 Natural stone industry in Finland

Finnish natural stones are esthetically beautiful and extremely durable. Build-
ings constructed by using Finnish rapakivi granites can last for over 100 years.
In addition to this, as buildings age over time, beauty is further emphasized as
the surface becomes covered with patina and the angles of the building be-
come rounded. This is called “valuable aging”. (Raisdnen, Harma & Torppa
2020.)

Finland produces natural stones, such as granite, soapstone, schist, and mar-

ble. At present, granite is 80% of the production and soapstone 20%. Finland
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plays an active role in the natural stone market, exporting to approximately 40
countries. In 2018 Finland exported around 210 000 tons of natural stone with
a value of 18 million euros. (Harméa 2020, 7.) The main export countries are

China, Italy, Poland, and Russia (Luonnonkiviteollisuus).

There is potential growth for the Finnish natural stone industry. Finland has
strong knowledge and long traditions working within the business area, as well
as good infrastructure built around it. The most important thing is to increase
marketing to gain more exports. (Kiviaines- ja luonnonkiviteollisuuden kehit-
ysnakymat 2015, 4.)

There is a lot of material to be mined, and not everything has even been found
yet. Geological Survey of Finland (GTK) has studied new areas for red ra-
pakivi granite and crushed stone in South-East Finland. The project lasted 3
years and geologists explored through 900 rock areas and took 22 samples
for strength tests. The research group found new deposits of red granite from
Virolahti, as well as 15-20 areas for a suitable crushed stone between Ky-
menlaakso and South Karelia. Crushed stone is used as rubble on highways
or railways. (Pesu 2020.)

There are around 200 active companies in the Finnish natural stone industry.
Most of the companies are small-sized family businesses and the industry em-
ploys roughly 1500 people. Stone business can be divided into two groups,
natural stone quarrying, and stone products manufacturing. In 2012 quarrying
employed 266 people and products manufacturing 1210 people. (Romu 2014,
12.) Figure 2. is a picture of a natural stone quarry in Finland. This quarry was
located in Hujakkala, South-Eastern Finland. The main production of this
quarry was Baltic Brown granite. The picture was taken when the quarry was

not operative.

70% of the produced granitic material in Finland consist of rapakivi granite.
The main production area is called the Wiborg rapakivi granite batholith in
South-Eastern Finland. Wiborg batholith is a source of famous rapakivi gran-

ites such as Carmen Red, Karelia Red, Eagle Red, and Baltic Brown. (Harma
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2020, 7.) More about rapakivi granite and Wiborg batholith in a later section of

this thesis.
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FIG 2. Granite quarry in Hujakkala, Finland

3.2 Socially and environmentally responsible stone industry

Nowadays, an important factor to consider when sourcing natural stone is so-
cially responsible production methods. In public procurement, the natural
stone should be procured responsibly because the city image might turn un-
pleasant when the origin of the production comes to the attention of end-users
and citizens. For example, the production chain for natural stone originated
from Asia is not transparent. There is no certainty that the stone is produced
without labor exploitation or child labor. Also, there are no clarifications about

the quality of the stone.

According to Kivi ry (2019), Finland has 80% lower carbon dioxide emissions
on stone products than Asia. A key factor in reducing the carbon footprint of
stone products is to avoid emissions from logistics. This why domestically pro-
duced stones should be used more. A responsible customer always buys

stone products as close as he/she can. Natural stones could reduce the use of
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the world’s most known building material, concrete. The making of concrete
produces a large amount of carbon dioxide and recycling is difficult and costly.

(Raisénen, Harma & Torppa 2020.)

Natural stone production produces crushed stone. It is the same material as
stone blocks but not as suitable because of its size, shape, or color. Crushed
stone is excellent for infrastructure building. It can be used on constructing
roads as crushed aggregate mixed with asphalt. When procuring natural
stone, the purchase cannot be based solely on price anymore. Responsible
and transparent production will give a competitive advantage in the market-

place. (Raisanen et al 2020.)

3.3 Criteria for feasible natural stone

The two most important criteria for potential natural stone are the appearance
and soundness of the stone (Harma 2020, 10). The commercial aspect is also

considered. What these criteria mean is explained in more depth below.

Appearance of stone

The aesthetic properties of natural stone are critical when selecting natural
stone for architectonic purposes. The appearance of the stone is influenced by
its color, texture, pattern, and structure. Natural stones can have only one
color (monochromatic), or they can consist of several colors (polychromatic).
Monochromatic stones include rapakivi granites and polychromatic stones in-
clude migmatites, gneisses or gneissose granites, and marbles with a vivid

and strong design.

Natural stones are priced by their color. Usually, blue, yellow, and black colors
are the most highly priced. Monochromatic stones must be homogeneous
throughout the deposit or it is not accepted as a first-class stone, whereas in
polychromatic stones these variations are accepted and sought after. (Harméa
2020, 10.)
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Soundness of stone

When assessing the soundness of a rock deposit for natural stone production
the stone must have a feasible pattern and spacing of fractures to be an ob-
ject for extraction. It also must be economically feasible to quarry. This means
that the deposit should be sparse and regularly cracked to produce the re-
quired block size. A suitable stone block size is 2.40-3.45 m in length, 0.80-
2.40 m in height, and 1.30-1.95 m in width.

When natural stones are used in the construction industry, the stone must
meet the requirements of physical and mechanical durability. These require-
ments are numerical values set by European EN standards. (Harmé 2020,
13))

Commercial criteria

The market demand indicates whether the stone has value in the international
marketplace. Even if the stone would meet the needed requirements, it will
have no value without an appreciation from the market. Architectural style and
fashion can change rapidly which affects the value of the stone. Furthermore,
different countries have different demands for certain stone types and colors.
(Harma 2020, 14.)

3.4 Contracts and permits required for the extraction of natural stone in
Finland

The laws that monitor the extraction of natural stone are the Land Extraction
Act, the Mining Act, and the Environmental Protection Act. Applied law de-
pends on the type of stone being mined. For example, in quarrying granite or
slate, you need to apply the Land Extraction act, but when quarrying soap-
stone or marble, you need to apply the Mining Act. Environmental permits are
needed in both cases. When assessing a place to quarry granite or slate, you

might need to do a sample test, and for this, you need a sample permit. The
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permit is usually agreed upon in writing with the landowner. For quarrying on a
specific area, a lease agreement with the landowner is usually required. Be-
fore doing this, it is recommended to find out whether it is possible to obtain
guarrying permits for the area. When searching for marble, soapstone, and
gemstones you need to get an exploration permit from the Finnish Safety and
Chemicals Agency (Tukes). (Romu, Selonen & Harméa 2017, 5-7.)

Extraction of granite and slate requires a permit in accordance with the Land
Extraction Act. In this application, you are required to explicate e.g. natural
conditions of the area, describe the intake activity itself, and landscaping. As
mentioned before, environmental permits are also needed for quarrying natu-
ral stones. Muraus regulation defines that a natural stone quarry may not be
located at less than 300 meters from a residential or holiday home building or
under 400 meters from hospitals, kindergarten, or schools. Muraus regulation
also sets time limits for noise if the quarry is located less than 500 meters
away from residences. In addition, for crushing of side rock in a quarry there
must be an environmental permit if the operating time is a total of at least 50
days. These permits are given for a maximum of 10, 15, or 20 years. (Valtio-
neuvoston asetus kivenlouhimojen, muun kivenlouhinnan ja kuvenmurskaa-

mojen ymparistonsuojelusta 9.9.2010/800; see also Romu et al 2017, 6.)

According to the Land Extraction Act, all quarrying operations also need to
have an extractive waste management plan (Maa-aineslaki 24.7.1981/555).

Since 2015 all permits governed by the Land Extraction Act and the Environ-
mental Protection Act are dealt with by the local environmental authority
(Romu et al 2017, 6). However, there are some exceptions to this regulation.
Before the permit is granted, the permit authority shall request the opinion of
the regional environment center (ELY). If the site holds national or other major
significance for nature conservation, or it is important for the protection of wa-
ters or the extraction of resources has a direct impact on the land of another

municipality, it must be assessed by the ELY. (Maa-aineslaki, 7 §).
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3.5 Radiation in Natural stones

All types of rock contain small amounts of natural radioactive elements that
produce ionizing radiation (Pollanen 2003, according to Romu 2014, 85). This
harmful radiation is described as an effective dose, which is measured with
sievert (Sv). Sievert is a measurement that measures radiation doses. A Finn
receives an average of 3.2 millisieverts (msv) a year from various radiation
sources, of which radon is about half of this. Radon is present in the air we

breathe, and so cannot be avoided. (Romu 2014, 85.)

Radiation and Nuclear Safety Authority (STUK) supervises and monitors radi-
ation safety in Finland. STUK issues general instructions, known as Radiation
Safety Guides (ST Guides), concerning the use of radiation and operations in-
volving radiation (Radiation safety in practices causing exposure to natural ra-
diation 2011/ST12.1). These guidelines are based on the Council Directive,
which lays down basic safety standards for protection against the dangers
arising from exposure to ionizing radiation (Council of the European Union
2013/Directive 13675/13). The Directive is particularly regarded to people who
work with natural radiation or who are exposed to radon in indoor air or radia-

tion from building materials.

An employer who is running a radiation practice is responsible for the safety of
the operations. Actions need to take place if workers are exposed to radiation,
which is more than 1 msv per year, not including radon. If the exposure in the
workplace is more than the permitted action level, the employer must arrange
the necessary protective measures, such as limiting the working time. (Romu
2014, 85.)

In Finnish quarries, the radiation exposure of workers is less than 1 msv and
S0 natural stone quarries can be considered as workplaces where separate
monitoring of radiation exposure is not required (Aatos 2003, according to
Romu 2014, 87-88).

The action level for the radon concentration in inhaled air is 400bg/m3 and

must be measured in workplaces where people work on a permanent basis
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(working hours more than 600 yearly) (Radiation safety in practices causing
exposure to natural radiation 2011/ST12.1; Romu 2014, 85-86).

The radioactivity of building materials is limited through action levels by using
activity indexes. Activity indexes are used to assess the exceeding of action
levels and are calculated from radioactivity concentration measurements of
the material. When calculating activity indexes Radium (Ra226), Thorium
(Th232) and Potassium (K40), and Caesium (Cs137) from fallout are taken
into account. (The radioactivity of building materials and ash 2010/ST12.2.)

The activity index is used to assess the suitability of building material for con-
struction for different applications. There are no restrictions for the building
material in construction if the activity index is less than 1. If the material is
used as a coating in thin floors or coverings, the action level needs to be less
than 6. All studied Finnish stone types were below the action level 6 on the ac-
tivity index (Fig. 4), and so they can be used as a conventional coating mate-

rial in constructions. (Aatos 2003, according to Romu 2014, 87-88.)

Kivilaji K. [Bglkg] **Ra [Bglkg] *2Th [Bg/kg] Alktiivisuusindelsi
Gabro B& 2 4 0.06
Gabro 400 20 1% 0.30
Granitoidi 1070 ] 50 064
Granitoidi 410 57 79 1.0%
Granitoidi 1590 170 380 3.00
Migmatiitti 650 20 n 0.39
Migmariitti B850 15 &8 0.7
Migmatiitti | 500 42 170 | .49
Serpentiniitti 50 2 4 0.04
Wuolukivi 50 2 2 0.03
Vuolukivi 50 17 2 0.08

FIG 4. Variation of activity indexes in Finnish natural stones (Aatos 2003, according to Romu
2014, 87)

4 RAPAKIVI GRANITES IN FINLAND

Rapakivi granites are natural stones that emerged over 1600 million years ago
in Finnish soil. The first scientific research about rapakivi granites is J. Mo-
lise’s dissertation from 1768. J.J Sederholm however was the first Finnish ge-
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ologist who brought up rapakivi granites to worldwide literature. Rapakivi gran-
ites are popular building stones, due to their beauty, color, and structure as
well as durability. Rapakivi granites have been used in various large cities
such as Saint-Petersburg and Canadian and American cities. Besides the
Finnish word “sauna”, the word “rapakivi” is an internationally accepted term
for a definite type of granite. The name comes from the local people who used
to describe rock as “crumbly stone” due to its weathering which formed a
gravel-like surface. The rapakivi texture consists of ovoids and two genera-
tions of quartz and feldspar. Rapakivi granites are divided into two different
types called viborgite and pyterlite, but in addition to this, there are several

porphyric- and uniform-grained granites. (Lehtinen et al 1998, 258-259.)

Formally, rapakivi granites are defined as “A-type granites characterized by
the presence, at least in the larger batholiths, of granite varieties showing ra-
pakivi texture” (Haapala & Ramo6 1992, according to Harma 2020, 18). Ra-
pakivi granites have been identified in several other areas, such as Sweden,
the Baltic countries, Russia, Ukraine, Greenland, Canada, The United States,
Brazil, Venezuela, Botswana, and Australia (Ramo & Haapala 2005, Muller
2007, according to Harméa 2020, 18).

The largest rapakivi granite deposits in Finland are found in four different bath-
oliths (Aland, Laitila, Vehmaa, and Wiborg) and several smaller batholiths are
in the southern part of Finland (Harmé&, Selonen 2018, 2). The largest batholith
in Finland is the Wiborg batholith and it is shown in figure 5. This batholith co-
vers over 12 000 square meters and the total area of it is approximately

18 000 square meters. It is located in South-Eastern Finland. The Wiborg
granite batholith consists of seven main granite types: wiborgite, dark wi-
borgite, pyterlite, porphyritic rapakivi granite, even-grained rapakivi granite,
dark rapakivi granite, and aplitic rapakivi granite. (Harma 2020, 20.) 80% of
the Wiborg batholith consists of normal wiborgite or dark wiborgite granite
(Vorma 1976, according to Harju 2014, 10).



24

Industrial quarrying of granite in Finland on a large scale started in the 1970s
when a company called Lehdon Kiviliike Oy discovered brown wiborgite gran-
ite (Baltic Brown) in the Wiborg batholith. The discovery of Baltic Brown
started an intensive development of Finnish natural stone quarrying and pro-
cessing. Demanding markets with a good supply of granites, lead to acceler-
ated growth of exports of Finnish granite. Nowadays, the Wiborg batholith is
the main location for Finnish granite production and especially for brown gran-
ite. (Selonen, Harma 2018, 9-10.)
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FIG 5. Geological map of the Wiborg granite batholith (Harma 2020, 11)

4.1 Current production in Wiborg batholith

Currently, wiborgite and pyterlite are the main granite types extracted from the
Wiborg batholith. From the 1970s, other important industrial quarrying sites in
the Wiborg batholith have included Kotka, Virolahti, Anjalankoski, and
Savitaipale. (Harma 2020, 23.)
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Baltic Brown, Carmen Red/Karelia Red

Baltic Brown (Fig. 6A) is a brown wiborgite extracted from several quarries in
the eastern part of the batholith. It is suitable for all interior and outdoor uses,
including larger projects. The stone is mostly exported to China, but also to It-
aly, Spain, and Egypt. Carmen Red (Fig. 6B) or Karelia Red (Fig. 6C) is a red
pyterlite from the Wiborg batholith. It is quarried from several different mines.
It is suitable for all interior and outdoor uses. It is also usable on larger pro-
jects. This granite is highly sought after in the world market, especially in
China, Taiwan, and Spain. (Harméa 2020, 23.)

Eagle Red, Baltic Green and New Balmoral

Eagle Red (Fig. 6D) is a red pyterlite and it is quarried from two different
mines in the batholith. It can be used for all interior and outdoor uses, includ-
ing larger projects. This granite is mainly exported internationally, especially to
Italy and therefore it is produced as large blocks. Baltic Green (Fig. 6E) is a
green pyterlite extracted from two quarries in the batholith. The granite can be
used in all interior and outdoor uses and is mainly exported to Baltic countries
and Poland as well as Russia. New Balmoral (Fig. 6F) is a red even-grained
rapakivi granite. It is suitable for interior and outdoor uses, mainly used for
small or medium-sized projects. The granite is also used for monuments in do-
mestic and export markets. This stone is quarried in only one mine in the Wi-
borg batholith. (Harma 2020, 24.)

Myrskyla Red, Kymen Brown and Kymen Red

Myrskyld Red (Fig. 6G) is an even and fine-grained rapakivi granite. It is

mainly used as paving stone, kerbstone, gravestone, and environmental stone
in Finland. This granite is traditional Finnish paving stone quality. It is quarried
from one quarry in Wiborg batholith (Suomessa louhittavat kivilaadut). Kymen

Brown (Fig. 6H) is a brown pyterlite and is used in interior and outdoor uses.
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The granite is found from one quarry and sold for domestic and Baltic coun-
tries. (Harmé 2020, 24.) Kymen Red (Fig. 6l1) is an even and fine-grained ra-
pakivi granite and it is suitable for monuments and building material in interior
and outdoor uses (Suomessa louhittavat kivilaadut). It is mainly used in the

Finnish markets. The granite is quarried from one quarry (Harma 2020, 24).

Karelia Beige, Brownhill, Spectrolite

Karelia Beige (Fig. 6J) is a porphyritic rapakivi granite and it is colored as red
or beige. It is used in domestic markets and is suitable for all interior or out-
door uses. Brownhill (Fig. 6K) is a medium-grained granite that has orbicular
features. The color varies from gray to light grey-brown. It is a very rare stone
with limited availability. It is suitable for small tabletops, bowls, dishes, and
other small objects. Spectrolite (Fig. 6L) is a well-known gemstone type all
over the world, but it is also used as a natural stone. It is a coarse-grained

deep grey or black anorthosite with iridescent spectrolite crystals. It is espe-

cially used in tabletops and interior decoration. (Harma 2020, 24-25.)
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FIG 6. Natural stones quarried in Wiborg batholith (Harméa 2020, 25)
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5 USAGE OF RAPAKIVIIN THE 19™ CENTURY IN SAINT-PETERS-
BURG

The most important age of using rapakivi granites in Russia was the 19" cen-
tury. Most of the granite was found from the Wiborg batholith when the city of
Saint-Petersburg was being constructed. However, granite was already used
in the foundations of buildings in the mid-1700s, but the prime time for granite
was from 1795 to 1915. The population of Saint-Petersburg increased tenfold
in that time, therefore it was needed to construct thousands of more building
foundations. (Kaukiainen 2016, 131-132.)

Buildings needed durable building material, therefore granite was suitable ma-
terial for this. In addition, there was no granite near the building sites, so the
material was retrieved from South-Eastern Finland. All the granite quarries
were located near the shoreline in the archipelago of Virolahti and Hamina as
well as the city of Vyborg. (Kaukiainen 2016.)

The granite from Virolahti and Hamina was extensively utilized in the wall and
canal structures of the Neva River. It was used also in the structures of
bridges, quays, foundations of buildings as well as in street pavings in Saint-

Petersburg.

It is estimated that more than a million cubic meters of granite were moved to
Saint-Petersburg from Virolahti alone. Most of the granite was used in more
mundane objects, such as stone foundations and embankments of the Neva
river. In comparison, probably less than 15 000 cubic meters of granite was
needed in building the Isaac’s Cathedral and the Column of Alexander the
First. (Hintsala 2016.)

Saint Isaac's Cathedral and the Monument of Alexander the First are the larg-
est single pieces where Finnish granite has been used in Saint-Petersburg
(Kaukiainen 2016).
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5.1 112 red granite columns in Saint Isaac’s Cathedral

Saint Isaac’s Cathedral (Fig. 7) is one of the most famous attractions in Saint-
Petersburg. The church was built 40 years from 1818 onwards till 1858. There
are 112 monolithic red granite columns (carved from a single stone) quarried
from Pyterlahti in Virolahti. 48 columns were used in portals, 24 for the dome,
32 in clock towers, and 8 were installed at the edges of the windows. The ex-
cavation of these columns started in the summer of 1819 and continued into
1830. The largest columns weighed over 150 tons. (Kaukiainen 2016, 65—-88.)
According to Yrj6 Kaukiainen (2016), the cost of these columns was over five
hundred thousand silver rubles. For that amount, you could have bought 550
kilos of gold at that time.

FIG 7. Saint Isaac’s Cathedral (Saint-Petersburg)

5.2 Alexander | Column

The Alexander Column (Fig. 8) is a large memorial built from 1829 to 1834. It
is named after Emperor Alexander the First of Russia, who reigned from 1801
till 1825.The Alexander Column mainly consists of a monolith of red rapakivi
granite extracted from Pyterlahti quarry in Virolahti. The monolith has a diame-
ter of 3.5 m and a height of 25.6 m. This single piece of red granite weighs

over 640 tons, which is four times the weight of the largest pillars of Isaac’s
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Cathedral. The total height of the monument is 47.5 m, and it is the tallest of
its kind in the world. Rumors tell that the column stands only on its weight, but
this is not true. Kaukiainen (2016, 103) proofs this by saying the monolith was

cemented into its stand when it was raised. (Kaukiainen 2016, 89-112.)
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FIG 8. The Alexander Column in the Palace Square in Saint-Petersburg (Saint-Peters-

burg.com)

5.3 Canal structures of the Neva river

In addition to building foundations, a large portion of the granite was used on
the structures of the Neva river (Fig. 9). When Catherine the Great came to
power in 1762, she started to systematically build the city center area on the
rivers of Saint-Petersburg. The riverbanks were edged with promenades and
stone walls. The first bridge was built at this time and it was the Hermitage
bridge. Also, the riverbanks of the rivers Moika and Fontanka were built and
the Krivusa stream was merged with the Catharine Canal (called Gribojedov

Canal today).
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These building projects lasted decades and it was a matter of truly extensive
construction work. Solely the banks of Moika, Catharine Canal, and Fontanka
are 30 kilometers long and on top of that tens of stone bridges had to be built.
The walls of the Neva river were especially hard to build because the river
was deep, and the currents were strong, therefore solid foundations were
needed. The walls were added with a roughly meter-high barrier to prevent a

possible flood.

The constructions of the Neva river lasted till the World War One. It is highly

possible that even more stone was used in canal constructions than building
foundations during 150 years. (Kaukiainen 2016, 132-133.)

Fig 9. Granitic walls of the Neva river with added flood barrier (Kaleva 2017)
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5.4 The streets of Saint-Petersburg

Building the streets of Saint-Petersburg was also one of the largest projects
which consumed a lot of natural stone. Still, in the early 19" century, the pav-
ing and maintenance of the streets had been left to the landowners. Only the

maintenance of the main roads and city center was paid from the public funds.

In the late 1700s, there was already a shortage of suitable paving stone,
therefore the stone began to be brought from the coast of the Karelian Isth-
mus. In the mid-1800s, over ten thousand tons of cobblestone were imported
to Saint-Petersburg from the Karelian Isthmus. Later the stones were also
brought from the Gulf of Finland. When the stones ran out from land and shal-
low waters, they were lifted from deep waters. The large scale of exporting the
stone is also indicated by the fact that also women worked on lifting and load-
ing the stone. (Kaukiainen 2016, 133-134.)

6 LAND- AND WATER TRANSPORT INFRASTRUCTURE IN FINLAND
AND ROUTE TO SAINT-PETERSBURG

The logistical performance of Finland is at a good level. Helsinki, Turku, and
Tampere are the most important cities for transport flows. Finnish railways
play a crucial role in the transport flows utilized by industry and transit traffic,
especially in the northern and south-eastern parts of Finland. Finnish harbors
are responsible for most of the foreign trade transports and Finland’s road
network is in charge of the domestic transportations. The operational reliability
of the transport system is affected by, the condition and capacity of transport
infrastructure, availability and cost of transport equipment, the intensity of ex-
treme weather conditions, and the general safety situation in society.
(Liikennejarjestelman nykytila...2020, 158-159.)

6.1 Functioning logistical chain

Logistics means the controlling of material flows from the point of origin to the

end customer. According to Tapaninen (2018, 26), the purpose of logistics is:
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e Product is available on time and when it is needed and it is done so
that costs, environmental effects, and waste and security risks are
minimized.

Logistics is managing the transports and warehousing, but it includes tele- and
money communications as well as considering the environmental- and social
aspects. (Tapaninen 2018, 26.) Logistics is often used as a synonym to Sup-
ply Chain Management (SCM) and vice versa, but there is still a difference be-
tween these two. The basic difference between logistics and SCM is that lo-
gistics management is the process of integration and maintenance (material
flow and warehousing), whereas SCM strives for the coordination of the entire
cooperation network. Logistics is usually about managing the material flows of

one company or industry. (IIMU 2019.)

As mentioned, SCM means managing the operations. These operations in-
clude procurement of raw materials, processing raw materials into finished
products, and distribution to the end customer. Well-managed Supply Chain
Management ensures your business maintains a balance between demand
and supply. All companies benefit from good Supply Chain Management be-
cause it aims to streamline the processes. At each step, the supply chain en-
sures that the consumer is receiving the correct amount of the correct item
when they need it. For example, when a company is procuring raw material
from the supplier, and the supplier fails to ensure the correct number of raw
materials in time, the whole supply chain slows down. Being able to deliver
your promises and be a reliable business partner, will grant you more busi-
ness in the future and allows you to have an advantage over other companies.
SCM needs to be efficient for operations to be able to reduce waste, costs, in-

crease profit and ensure on-time deliveries. (PlanetTogether 2019.)

There are five different functions in SCM. It is extremely important to under-
stand these five functions to improve the manufacturing operations efficiency.

The five functions are as follows:
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Purchasing

The first function is purchasing. Raw materials are required to produce goods
in manufacturing processes, therefore it is important that the raw materials are
procured and delivered on time. For this to happen, coordination with suppli-

ers and delivery companies is required to avoid any potential delays.

Operations

Demand planning and forecasting are usually required before buying the ma-
terials, as the demand market will dictate how many units should be produced.
This is an important function because the organization must accurately fore-
cast demand to avoid having too little or too big inventory. Therefore, demand
planning and forecasting must be tied with inventory management, production,

and shipping to avoid such mistakes.

Logistics

Logistics is the part of SCM that coordinates all aspects of planning, purchas-
ing, production, warehousing, and transportation so that the goods will reach

the end-consumer without any hindrances. Adequate communication between
different departments is needed, so the products can be shipped to customers

rapidly and for the lowest cost.

Resource Management

Resource management ensures that the right resources are allocated to the
right activities in an optimized manner. Resource management is tied with the
operations because a production schedule is needed to maximize efficiency.

Information Workflow

Sharing the information for the whole network is the key to successful Supply

Chain Management. If the information workflow and communication between
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organizations and departments is poor, it can break apart the entire chain.
(PlanetTogether 2019.)

The purpose of this thesis is to describe the logistical aspects and routes for
natural stone from South-Eastern Finland to Saint-Petersburg Russia. There-
fore, this inquiry does not go more in-depth on Supply Chain Management.

6.2 Finland’s logistics evaluation

The state and future of Finnish logistics have been studied regularly since the
1990s. The latest logistics report was published in 2018. Finland’s logistical
performance is assessed by using the Logistics Performance Index (LPI)
made by the World Bank. The index is based on a survey where logistics pro-
fessionals around the world are asked to evaluate a specific country’s effi-
ciency in logistics. Performance is comprised of 6 different dimensions; border
crossing and customs, traffic- and tele infrastructure, availability to interna-
tional transportation, level of competence in logistics, and ease of tracking
shipments together with their timelines. Finland is often ranked high on this in-
dex. In 2018 Finland was ranked number 10, and in 2012 it was ranked third
place out of 160 countries. (Liikennejarjestelman nykytila...2020, 50-51.)
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6.3 Road network

The Finnish road network is very extensive, it reaches every property or forest
in Finland. It consists of national roads, municipal roads, and private roads.
The busiest roads are in the south and near big cities. Altogether, the Finnish
road network is the same size as German, Spain, French, Italy, and Poland’s

road network, though the population there is tenfold. (Tapaninen 2018, 43.)

The Finnish road network is approximately 454 000 km long. Around 350 000
km consists of private- and forest roads and 26 000 km of municipal roads. 78
000 km of highways are state-owned and are taken care of by The Finnish
Transport Infrastructure Agency. Of these highways, 13 000 km are main
roads, which of 900 km are motorways. The majority of the highways, 64 900
km to be exact, are regional and connecting roads, but these represent only a
third of all traffic. Roughly 65% or 50 000 km are paved. These highways are

separated into class 1 and class 2 roads. (Tieverkko.)

Finland started to improve strategically important roads and bridges in the
year 2014 to improve logistics. The aim was to improve Finland’s competitive-
ness and reduce the gap between transport costs in Finland and Central Eu-
rope. Due to the long distances, Finland has higher transport costs compared
to many other countries. According to the Finnish Transport Infrastructure
Agency, approximately 1.6—3.2 billion euros could be saved in logistics costs
over the next twenty years. To improve competitiveness Finland increased the
maximum authorized dimensions and mass for heavy vehicles and trailers- or
semi-trailers attached to heavy vehicles. The height for vehicles was also in-
creased from 4.2 meters to 4.4. meters and the maximum mass from 60 tons
to 76 tons. This regulation came into force at the end of 2013. (Kuljetuskalus-
ton massat ja mitat.) In 2019, Finland gave permission to even longer trucks to
enter the country. This has proven to have a beneficial effect on sea container
transport, general cargo transport, and food transport. (Liikennejarjestelman
nykytila...2020, 62.)
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FIG 10. Major road highways in Finland. Main roads are marked in blue (Vaylavirasto)

Main roads connect Finland’s nationally and internationally largest centrals
and hubs together (see Fig. 10). All major cities are also connected with rail-
road and highway access. Main roads also have maintenance year-round, so
passenger and goods traffic have no hindrance or slowness. If the road has
more than 6000 passenger vehicles or 600 heavy vehicles dalily, it is defined
as the main road. Roads that ensure connectivity on the whole transportation

network are also specified as main roads. (Paavaylaverkko.)

Nearly 300 million tons of goods are transported on Finland’s roads yearly,
but more than a third of this is comprised of gravel and soil transportation.
Transports are divided into two separate sections, value- and volume trans-
ports. In Finland, value transports are focused more on the southern part,
whereas volume transports are heavily focused on main roads 3 and 4.

(Liikennejarjestelman nykytila...2020, 60.)
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The strength of road transport is flexibility. It enables desirable quantities in a
timely manner. A steady flow of materials makes it possible to have a small in-
ventory for raw materials and finished goods. Road transport is also a practi-
cal solution for the inexpensive transportation of occasional shipments. On the
other hand, the challenge is the potential inefficiencies caused by thin and
fragmented transport flows. Small batches of material will also cause ineffi-
ciency. These issues can be noticed as low occupancy and empty driving. The
pricing of road transport consists of transport distance, terms of delivery, cus-
tomer relationship, necessary additional services, and fuel prices. (Liikennejar-
jestelman nykytila...2020, 61-62.)

Most important roads connecting south-east Finland and Saint-Peters-

burg

The main road transport link is the highway E18 that connects Saint-Peters-
burg via Vaalimaa. E18 is part of the Nordic triangle railway and road axis
within the Trans-European Transport Network, in short TEN-T. (CBC 2014-
2020, 27.) In 2018 E18 Hamina-Vaalimaa road part was upgraded, due to the
large traffic volumes generating up to 30 km long queues at the border. (E18
Hamina-Vaalimaa). From the Finnish border, E18 continues road A181 all the
way to Saint-Petersburg. The road A181 does not go through Vyborg and near
Saint-Petersburg, the route runs through suburbs, such as Sestroretsk and Ol-
gino. (European route E18.) Road 13 is the main route from western- and
northern parts of Finland going to Saint-Petersburg via the Nuijamaa border
(CBC 2014-2020, 27).

6.4 Railroad network

Finland’s railroad network differs from other European countries, by its track
gauge and the possibility to use the same rails for passenger- and goods traf-
fic. Track gauge in Finland is 1524 millimeters and in Russia, it is close to the
same, 1520 millimeters. (Tapaninen 2018, 50.) Russia is one of the largest
countries using rail transport in the world. Their usage of rail transport is four
times the size of Europe’s altogether. The compatibility of Finnish and Rus-

sian gauges is a great opportunity for Finland. (Itainen rantarata 2020, 6.)
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Finland has 5926 km of roadway rails, of which 3330 km are electrified. For
the most part, the biggest allowed mass for axle weight is 22.5 tons, but in
some parts, 25 tons is also permitted. The maximum speed limit for passenger
trains is 220 km/h and for freight trains, it is limited to 120 km/h. Finland’s rail-
road connects with Russia in Vainikkala, Imatrankoski, Niirala and Vartius.

(Railway network.)

According to the Ministry of Transport and Communications, approximately 40
million tons of goods are transported yearly by rail in Finland. 7 million are
transit transport and mostly from Russia. (Liikennejarjestelméan
nykytila...2020, 67.)

In Finland, railways are mainly used for exporting heavy forest- and metal in-
dustries from production facilities to harbors. Also, a large majority of gross
tonnages transported by rail are Russian metal- and chemical industry transit
traffic. According to Tapaninen (2018, 53), domestic transports are moving by
rubber tires and exports heading to harbors are moving by rail. The largest
gross tonnages moving in Finnish rails are imports from Russia and their
transit traffic through Finland to other countries. Finland mainly exports paper-

and metal industry products to Russia. (Tapaninen 2018, 53.)
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Figure 11. is showing the transported gross tonnages by rails. As we can see,
the volumes are heavily focused on southern and south-east Finland.

Railroad transports are not as flexible as road transports and it is a usually
slower method as well. In addition to this, the railroad requires a terminal for
unloading the cargo. Rail transport usually needs road transport to the begin-
ning and the end of the transportation. This increases the risk of damaging the

goods, throughput time, and costs. (Hokkanen et al 2011, 101.)

Bruttotonnit rataosittain 2019

Rataosittaiset luvut
osoittavat ko. rataosaa
pitkin kuljetettuja
bruttotonneja (milj.)

Lahde: Vayla, RataDW

-----
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FIG 11. Gross tonnages moved by rail in year 2019 (Vaylavirasto)

6.5 Waterway network

Finland has around 20 000 km of public, mapped fairways recorded on maps.

8 300 km are coastal fairways and 8 000 km of inland waterways and the
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Finnish Transport Infrastructure Agency is responsible for maintaining these.
Of these, 16 300 km are waterways, nearly 4 000 km are used for merchant

shipping. (Waterways.)

Finland’s foreign trade mostly uses waterways. Shipping accounts for 83% of
foreign trade transport. Finland’s waterway transports are mainly focused on
neighboring countries. The most valuable trading partners are Sweden, Ger-
many, and Russia. (Tapaninen 2018, 70.) In 2018, tonnage volumes for mari-
time transport were 91 million tons. In comparison, road and rail transports in

the same year were only 14 million tons. (Tulli 2020.)

In global sea transports, large unit transports, e.g. containers, trailers, and
trucks have become the most important mode of transport and this also re-
flects Finnish export transport. Finland’s most important goods in exports in
2018 were general cargo, petroleum products, paper and cardboard, ores,
and refined products. The main products imported in the same year were
crude oil, and petroleum products, general cargo, ores and refined products,

crude minerals, and cement. (Liikennejarjestelman nykytila...2020, 62.)

In 2016, Finland’s domestic waterways transported 5,7 million tons of goods.
5 million were transported on coastal fairways and only 0,7 million through in-
land fairways. Finland’s inland fairway usage is low due to the difficult naviga-
tion conditions in Saimaa. This is leading to the use of maritime pilots, thus
raising the expenses. Another major reason is the traffic slowing for the winter
because fairways freeze, and it generates more logistical expenses. (Tapa-
ninen 2018, 70.)

Finland has around 80 harbors designated for transporting goods. Of these,
30 are open year-round. The ports are incorporated and are mainly owned by
municipalities, but there are few exceptions. Finland has an extensive and
comprehensive port network, and it is particularly built around the exporting in-
dustry. Foreign maritime transports are handled in a total of 44 different har-

bors. 10 largest harbors are accounted for 83% of the total foreign transport of
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goods. Finland’s biggest universal ports are Hamina-Kotka- and Helsinki har-

bor. The largest tonnages are in Kilpilahti (Skoldvik) harbor, but it is not a uni-

versal port, and it focuses more on bulk transportation. Other worth mention-

ing ports are in Kokkola and Rauma. Transit traffic is conducted from Kokkola,

Hamina-Kotka-, Hanko-, Helsinki-, and Pori harbors. (Liikennejarjestelmén
nykytila...2020, 64.) Figure 12. is showing the total international import and

export of goods by a port in 2018.
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FIG 12. International sea transport of goods by ports in 2018 (Liikennejarjestelméan

nykytila...2020, 65)
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Waterway transport to Saint-Petersburg

Saint-Petersburg is the largest industrial- and transport center and the marine
capital of Russia. The port of Saint-Petersburg is the transport link between
East and West. The port of Hamina-Kotka plays a significant role in waterway
transports between countries due to its location, thus it has grown one of the
biggest and modern export ports. (CBC 2014-2020, 28.)

The port of Hamina-Kotka is the biggest container port in Finland. The port
has connections to all significant ocean ports in Europe and almost half of all
container transport to and from Finland is carried through Hamina-Kotka port.
The distance between Hamina-Kotka and Saint-Petersburg harbors is approxi-
mately 250 km. All container services are available from Kotka-Hamina har-
bor. (Port of HaminaKotka.)

Leningrad Region, Saint-Petersburg, and Finland have access to sea routes
via the Baltic Sea; thus, the Gulf of Finland (Fig. 13) is the most important wa-
terway access between Finland and Russia. Also, Saimaa Canal in Vyborg
has access to a ferry road to east Finland’s inland waters. (CBC 2014-2020,
28.)
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FIG 13. Gulf of Finland and cities surrounding it (CBC 2014-2020, 30)

Ocean freight is the cheapest way of transporting goods over longer dis-

tances. Although it is a slow transportation method, the freight expenses are
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so low that it is profitable for the customer (Hokkanen et al. 2011, 113). Finn-
ish granite quarry company called TG Granit is located near Kotka in Taavetti.
This company is using multimodal transportation. Multimodal transportation is
defined as the movement of cargo from origin to destination by using at least
two kinds of different transportation carriers (Hokkanen et al 2011, 114). TG
Granit uses trucks to transport granite from quarry to Kotka-Hamina harbor
and afterward, granite is put into containers to ship it to ports around the
world. (TG Granit.) This method is typical for all Finnish stone industries when

granite is transported to the Far East or long distances.

7 BORDERS CONNECTING SOUTH-EAST FINLAND AND SAINT-PE-
TERSBURG

There are four international border crossing points between South-East Fin-
land and Russia. They are Nuijamaa, Vaalimaa, Imatra and Vainikkala. Vain-
ikkala is the only crossing point for railroad crossing and there is also a tempo-
rary crossing point in Parikkala. (Kaakkois-Suomen Rajavartiolaitos.) Figure
14. is showing the border crossing points excluding Vainikkala. Vainikkala bor-

der is located between Vaalimaa and Nuijamaa.

An international border crossing point is a crossing point intended for interna-
tional passenger traffic and it serves a purpose for vehicle- and goods traffic
as well. The temporary crossing point is intended for Finnish and Russian pas-
senger traffic, as well as a vehicle- and goods traffic. (Valtiosopimukset
14.9.1994/66.)

New international border crossing point in Parikkala

As mentioned, Parikkala is at present serving as a temporary crossing point,
but in the future, Parikkala is planned to be an international border crossing
point. Currently, only Finnish, and Russian citizens who have obtained prior
authorization can cross the border in Parikkala. The border has been used for

the transport of goods and especially timber. (Repair work at the Parikkala...)
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Construction work on the Parikkala has been scheduled to begin in 2022 and
be ready in the year 2024. Russia has already improved highway A-121 for
traffic connection. Highway begins from Saint-Petersburg and continues to-
wards the Republic of Karelia and the northwestern shores of Ladoga. This
new border crossing point would be nearly as fast as other routes to Saint-Pe-
tersburg. (Schonberg 2019). The beginning of the construction work however
seems to delay because Finland’s Ministry of Finance has not funded the pro-
ject for the year 2021. And this is because the diplomatic notes are still not ex-
changed between the countries and the Covid-19 has influenced the situation
as well. Exchanging the diplomatic notes means an agreement of the new in-

ternational border between Finland and Russia. (Sormunen 2020.)

A

VENAJA

Pietari

FIG 14. The border crossing point in Parikkala is the northest crossing point in southeast Fin-
land (Sormunen 2020)

Development projects for border crossing points

The infrastructure of Parikkala, Imatra, Vainikkala, and Vaalimaa border cross-
ing points are being upgraded. The project is a part of the South-East Finland
— Russia CBC program. The project started in 2019 and will be completed by
the end of 2022. In Parikkala, the plan is to enhance roads and improve the

identification systems. In Imatra, a new X-ray scanner for trains will be built. At
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the Vaalimaa border crossing point, the old parking area for lorries will be ren-
ovated to meet the current standards and the X-ray equipment will be up-
graded. Also, the working conditions of the personnel in the passenger
transport center will be improved by renewing the customer service points. In
Vainikkala, the plan is to improve the working conditions of inspection staff by
building a new border control station and developing the control systems. (De-

velopment projects for border...)

7.1 Border crossing statistics

For these statistics, | have used the year 2019 results because ongoing
Covid-19 have had a drastic impact on transport traffic year 2020. Further-
more, these statistics only focus on the borders shown in Figure 14 including
the Vainikkala railway border because they are located in the study area of

this study.

Light traffic departing across the borders was around 1,15 million and arriving
traffic was 1,17 million in the year 2019. Light traffic is heavily focused on Nui-
jamaa, Vaalimaa, and Imatra. For light traffic, Nuijamaa is the busiest border,

Vaalimaa closely second place, and Imatra third. (Rajaliikennetilasto 2019.)

The number of departing heavy vehicles in 2019 was 101 000 and arriving
was 104 000. In departing, Vaalimaa is by far the biggest border crossing
point for heavy vehicles. Over 89 000 heavy vehicles passed the Vaalimaa
border to Russia, which is almost 90% of all heavy traffic departing from
South-East Finland. Imatra had 12 000 crossings of heavy vehicles and Nuija-

maa only 3800.

On Arriving heavy vehicles, the statistics are a little different. Vaalimaa had
32 000 vehicles, Imatra 18 000 and Nuijamaa 45 000. There were also 9000
vehicles from the Parikkala border. As we can see, the heavy vehicle traffic on

road varies when arriving from Russia or departing from Finland.

Container traffic is heavy in Vainikkala. The number of loaded containers de-

parting was 3279 and the number of arriving containers was 20 583. Empty
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containers departing was 19 445 and arriving was 3071. (Rajaliikennetilasto
2019.)

7.2 Finnish export statistics of granite to Russia and the global market

These statistics have been collected from the Finnish customs database
called ULJAS. It is the official information source on imports, exports, and bal-
ance of trade in Finland. There are two different classifications for granite in
ULJAS-database, roughly cut granite, and cut granite. Most of the trade is
roughly cut granite, which can be seen in figures 15A and 15B below. Cut
granite exports are shown in figures 15C and 15D. The charts show granite
trade from Finland to Russia and from Finland to the global market.

China is still the biggest market area for Finnish granite. Close to 70% of all
exported granite is going to China. For example, out of 159 000 tons, 118 000
tons were exported to China in 2019. (ULJAS — International Trade in Goods
Statistics.) But, as of mid-2016, the Chinese economy has been slowing
down, so the Finnish granite industries are operating well below peak produc-

tion capacity (Litosonline 2016).



Roughly cut granite exports

The chart below (Fig. 15A) is showing the total trade of roughly cut granite

a7

from Finland to Russia. When looking at the statistics starting from year 2010

up to 2019, there are significant changes on the exports. From 2010-2014 the

revenue of granite was half a million euros (excluding the year 2014), but on-

wards it has decreased to approximately 200 000 euros annually. Years 2011

and 2013 were especially good for granite exporting to Russia. Almost a mil-

lion in revenue in 2013 and over 700 thousand in 2011.
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FIG 15A. Roughly cut granite exports from Finland to Russia 2010-2019 (ULJAS - Interna-

Exports by countries
Exports by countries
Exports by countries
Exports by countries
Exports by countries
Exports by countries
Exports by countries
Exports by countries
Exports by countries

Exports by countries

tional Trade in Goods Statistics)

Value (euro)
147 292
182 422
246 760
124 432
190 944
474 626
994 522
565 167
735 650

592 242

Quantity
1 495 599 kg
1933 900 kg
2188 964 kg
1 875900 kg
2130 422 kg
4756 317 kg
10 442 347 kg
6 686 400 kg
8 559 020 kg

6 658 540 kg



When we look at the total export trade of roughly cut granite from Finland to
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around the world (Fig. 15B), we can see that the granite trade has decreased

there as well. In the year 2010 the revenue was 32 million and the year 2012 it

was a staggering 47 million. But since 2016 it has gone down from 18 million

to 13.8 million in 2019. And by watching the year 2020 it seems the trade is

keeping the same pace. Only quarters 1, 2, and 3 have been published by the

time of writing, therefore the year 2020 is not included in the charts.
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FIG 15B. Roughly cut granite total exports from Finland 2010-2019 (ULJAS — International

Exports by countries
Exports by countries
Exports by countries
Exports by countries
Exports by countries
Exports by countries
Exports by countries
Exports by countries
Exports by countries

Exports by countries

Trade in Goods Statistics)

Value (euro)
13825123
17 448 463
16920 784
18 353 254
27 6017 199
36 368 828
45 864 991
47 337 398
45 554 906

32106 791

Quantity
159 593 895 kg
207 048 654 kg
183 191 875 kg
168 219 326 kg
243 472157 kg
323 759 856 kg
378 256 619 kg
398 682 640 kg
411 907 994 kg

308 353 749 kg



Cut granite exports

When looking at the chart in figure 15C. of cut granite exports to Russia, the

numbers are significantly smaller than roughly cut granite. But an interesting

factor is that the values have increased a lot in recent years. As a matter of

fact, in the year 2018, over a third of all cut granite was exported to Russia.

49

This indicates that Russia has a demand for Finnish granite, and it is likely be-

cause of the repairing of the historical buildings.
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Exports by countries
Exports by countries
Exports by countries
Exports by countries
Exports by countries
Exports by countries
Exports by countries
Exports by countries
Exports by countries

Exports by countries

Value (euro)
35940
62 472

14 400

Quantity

2338 660 kg
569 737 kg
94 900 kg
798 kg
249 kg

11 660 kg
21 150 kg

300 kg

149 kg

FIG 15C. Cut granite exports from Finland to Russia 2010 — 2019 (ULJAS — International
Trade in Goods Statistics)
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Figure 15D. is showing the total exports of cut granite from Finland. Revenues
have not been great, less than 100 000€ annually. The last 3 years have
shown improvement, but Russia has had an impact on this. (ULJAS — Interna-

tional Trade in Goods Statistics.)

Value (euro) Quantity
2019 Exports by countries 213 683 1310 333 kg
2018 Exports by countries 224 104 1 511 599 kg
2017 Exports by countries 93 052 482 194 kg
2016 Exports by countries 59 297 137 529 kg
2015 Exports by countries T4 ATS 206 790 kg
2014 Exports by countries 83 595 209 260 kg
2013 Exports by countries 68 615 191 170 kg
2012 Exports by countries 63 661 200 871 kg
2011 Exports by countries 46 986 179 300 kg
2010 Exports by countries 44 5638 150 459 kg

FIG 15D. Cut granite total exports from Finland 2010-2019 (ULJAS - International Trade in
Goods Statistics)

8 EMPIRICAL RESEARCH

As stated before, the empirical part of this thesis was conducted by doing
semi-structured theme interviews. The original plan was to carry out both
semi-structured theme interviews and an inquiry. The plan was to formulate
the inquiry based on the data collected from the semi-structured theme inter-
views. Unfortunately, the arrangements for the interviews took too long, and |
wanted to make sure that this study will be completed by the end of the spring
semester. As the study progressed, | also noticed that there are not many
guarrying companies or granite producers in Finland, so the sample data from
inquiries would have been small. Also, the response rate for inquiries sent to
email is only approximately 10% (Kananen 2015, 208). Furthermore, | believe

that interviews will give the study more in-depth knowledge about the research
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problem than sending out inquiries. Altogether, eight interview requests were
sent out and five of them agreed to be part of this interview. The semi-struc-

tured theme interviews were conducted between March and April 2021.

Two of the interviewees work in the management of the granite industry. The
other two work in granite forwarding, and the fifth interviewee is the customs
chief in the Vaalimaa border. The first two interviews were done as face-to-
face interviews, but the last three interviews were done via telephone due to
the worsening corona-virus situation in Finland. All interviews were voice rec-
orded and the interviewees were asked permission to do this, as well as if the
business information can be used in this thesis. All the interviewees con-

sented to this. Each interview took between thirty minutes to one hour.

Every participant had extensive knowledge of the subject, ranging from 10-40
years in the business area. Before the semi-structured theme interview, an in-
terview frame was built (see appendix 1), in which the topics to be discussed
were written in advance. These topics addressed the phenomenon studied in
this thesis. The interview was divided into five different topics, which were as

follows:

e Logistical chains of natural stone exports from Finland to abroad.

e Logistical chains of natural stone exports from Finland to Saint-Pe-
tersburg.

e Changes in natural stone exports from Finland to Russia and
abroad.

e Cost-effectiveness and environmental aspects in natural stone lo-
gistical chains.

e Future of natural stone industry.

Under every topic, there were a couple of sub-questions. The voice recordings
ensured that all possible data was saved and transcribed afterward. To tran-
scribe the interviews, this study used summary transcription. With summary
transcription, the interview recordings are represented in written form only
roughly, by listing or summarizing main points or topics. Direct quotations are
rarely written down. (Finnish Social Science Data Archive.) The voice record-

ings and transcriptions of the interviews are stored on my computer.
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Also, different questions were formulated in the custom chief’s interview (see
appendix 2). The custom chief’s interview consisted of the procedures that are
happening on the border, the relationship between Finland and Russia, and

the traffic of heavy vehicles between the borders.

Palin Granit Oy and Suomen Kiviteollisuus Oy

Palin Granit Oy is the leading producer of high-quality Finnish granite blocks.
The company is a respected granite producer in Finland and abroad. They are
known for delivering their promises to the customers and they ensure their
promises with solid, decades-long professionalism. The company is 100-year-
old and ran by the same family since the beginning of 1921. (Palin Granit.)
The interviewee was Heikki Palin, who is the CEO of the company. He is the
third-generation representative, and he was appointed CEO in 1989. He has
40-years of experience in the field. Heikki Palin is also a deputy chairman in
Kivi ry, which is the former Finnish Natural Stone Association. He has person-
ally known and participated in the Nasta-project since its inception. The inter-

view was conducted via telephone.

Suomen Kiviteollisuus Oy is also one of the oldest stone companies in Fin-
land. The company was founded in 1900 and it focuses on quarrying and ex-
porting granite blocks. To ensure customer satisfaction with their product, the
company pays special attention to uniformity of color, block size, block shape,
the physical properties of the stone, and strict quality control. (Suomen Kivite-
ollisuus Oy.) The interviewee was Juho Penttila, the work manager of the
company. The interview was held as a face-to-face interview in the company’s
guarry in Hujakkala, a small town near Lappeenranta. After the interview, Juho

Penttila kindly gave me a tour around the quarry.
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Sagittex Oy and Greencarrier Shipping & Logistics As

Sagittex Oy is a European logistic company, and they offer their customers a
full range of services for international transport, freight forwarding, and cus-
toms clearance. The company was founded in 2020. The location of the office
and warehouse are on the territory of the largest Finnish port of HaminaKotka,
and it allows the business to offer customers a full range of services. (Sagittex
Oy.) The interview was conducted with the CEO of the company Ksenia Ross.
Although the business is new, Ksenia has 15 years of experience in forward-
ing and she is especially interested in natural stone exporting. Besides for-
warding, the business also buys granite from Finland and sells it to their busi-

ness partner in Karelian Isthmus.

Greencarrier Shipping & Logistics As is a forwarding company also located in
the port of HaminaKotka, Finland. It is a branch office of The Greencarrier,
which is an international company having over a thousand employees working
in 11 countries. (Greencarrier.) The Greencarrier Shipping & Logistics As
specializes in forwarding of granite in maritime transport. Typical ways of mov-
ing granite as sea transport are open cargo or container, depending on the
weight or size of the stone block. The branch office was established in 2010
and the interview was conducted with Mika Vuorinen who has the authority to

sign documents on the behalf of the Greencarrier company.

8.1 Logistical chains of natural stone exports from Finland to abroad

All interviewees said that truck is the best transportation method for short-dis-
tance and for longer distances, maritime transport is the best. From Finland,
there is hardly any transportation of natural stone on a train due to the geo-
graphical location. The work manager from Suomen Kiviteollisuus said that
once there was some granite transportation on a train from Finland to China,
but it was not cost-efficient due to low sales. He believes that the rail gauge
difference between Europe and Finland is the reason why train transports are
not so heavily used. Though, train transports are strongly used in central Eu-

rope.
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The CEO of Palin Granit said that Palin Granit is mostly using trucks for short-
distance transport, for example, Baltic countries, Russia, Poland, and some-
times France. If Palin Granit transports to Germany, Spain, or Italy, they use
RORO vessels, and for even longer voyages (The Far East) they use con-
tainer transport. Suomen Kiviteollisuus is using similar methods for its trans-
ports. Both companies used to have their own transport equipment (trucks),
but these services are nowadays outsourced. Multimodal transportation meth-

ods are often used in logistical chains when transporting granites.

8.2 Logistics chain of natural stone exports from Finland to Saint-Pe-
tersburg

All the interviewees said that the transportation for granitic natural stone from
Finland to Saint-Petersburg is arranged by using trucks that arrive from Rus-
sia. Using Russian trucking companies is a lot cheaper than using Finnish
trucking companies or any other mode of transport. Granite is low-priced ma-
terial and therefore logistical expense is a big factor. In Russia, for example,
salaries and fuel prices are much lower than in Finland. The CEO of Sagittex
sums it up as follows: “Transport from Lappeenranta to Saint-Petersburg with
a Finnish transport company costs 1000 euros, but with a Russian transport

company it is about 600 euros.”

According to the CEO of Sagittex, it is sometimes difficult to arrange a vehicle
to transport granite. Some companies are not eager to transport granite and
they prefer easier products, such as timber or general cargo. Granite is a
heavy material, and it requires a driver with skill, a truck made for heavy trans-
ports, and special equipment for tying the load. Another problem was that the
transport companies occasionally do not have any cargo when arriving in Fin-
land, thus leading to empty driving. Therefore, they do not want to take the
shipment. This is a problem especially in less populated areas, such as Kare-
lian Isthmus. Near Saint-Petersburg or Moscow, there are a lot more produc-
tion facilities and therefore a lot more cargo to transport. To always have
transport available, the CEO stated that it is important to use same the truck-
ing companies to work with, so you can rely on that they will always accept the

transportation.
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The CEO of Sagittex also mentioned the usage of inland waters to transport
granites as a viable option. Currently, though, the sales are not high enough
for it to be cost-effective and the Saimaa canal should be upgraded, so bigger
vessels could pass the canal with heavy cargo. The route could start from
Mustola port in Lappeenranta and continue through Saimaa to Saint-Peters-
burg. The vessel would have to transport 2-3 blocks of stone to be profitable.
The CEO of Palin Granit said that they used to transport via inland waterways,

but it is not cost-effective at the current state of sales to Russia.

When | asked the CEO of Palin Granit about the possibilities of using train
transportation, he answered that it could be a good solution if the bureaucracy
of tying loads of granite were easier in Russia. In the past, Palin Granit used
to use train transports, but it became difficult and too expensive as the bu-
reaucracy changed.

As a summary of all the answers, the most significant factor causing problems
in the logistical chain of granite seemed to be the border control between Fin-
land and Russia. Despite the traffic jams sometimes occurring at the border,
the trucks that have been stopped at the border due to the weight can be con-
sidered as a real bottleneck for the logistical chain. In Finland and Russia,
there are different standards on truck weights. Vaalimaa customs chief con-
firmed this as well. The CEO of Palin Granit also said that Russian customs
officers are extremely strict that the weight of the stone is the same as re-
ported in the customs declaration. Palin Granit has integrated a system into all
its quarries to weigh the stones with a scale to ensure that the stone is exactly
the right weight. In the past, they measured weight by calculating the lengths
of the stone, but it was usually around 3% less or more than the actual weight.
To avoid difficulties at the border, it is important to find out the different stand-

ards the countries have and make sure that the documents are done correctly.

The Vaalimaa customs chief stated that for arriving trucks in Vaalimaa and
Nuijamaa it takes around 15 minutes to passage through the border. This pre-

supposes that there are no queues, the documents are truthful, and no further
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inspection is required for equipment or goods. Furthermore, | asked the chief
about the radiation measuring. He said that there is an automatic radiation
measurement device for vehicles, as well as a manual measurement with a
separate device. He stated that from time to time there are trucks where the
radiation measurement detects a reading exceeding the alarm limit on the in-
coming traffic side. If this happens, the load will be further inspected. Infor-
mation on these is forwarded to STUK (Radiation and Nuclear Safety Author-
ity). Finnish and Russian customs and the Border Guard regularly hold meet-

ings and work closely together to continuously enhance the operations.

8.3 Changes in natural stone exports from Finland to Russia and
abroad

There has been increasing interest in Finnish granites in Russia, but accord-
ing to the CEO of Sagittex, there is competition with Russian granite suppliers,
at least in the Republic of Karelia. Russia is also a big natural stone producer,
and they produce granite, such as Gabro Diabase and which is often used in

making tombstones.

The changeability rate of the ruble and the political EU sanctions has caused
changes as well. The work manager from Suomen Kiviteollisuus Oy believes
that the sanctions are the reason why Russian customers began buying only
products that were produced in Russia. | asked the CEO of Palin Granit the
same question, he points out that signs of rising patriotism can be seen in
Russia lately, though he thinks that Russia has always been a country where

people like to use their products unless there is a significant price difference.

To increase the exports of Finnish granites, all interviewees emphasized mar-
keting. The work manager of Suomen Kiviteollisuus had an interesting solution
for marketing Finnish granites. He suggested that it would be good for quarry-
ing companies to cooperate in stone marketing. Instead of selling the same
material under a different tradename, it should be marketed as “Finnish
stone”. The marketing should be focused on the strengths and unigueness of
Finnish granites, which are environmentally friendly products, distinctive col-

ors, and the durability of the stone. The manager has also heard from Russian



57

buyers that they are uncertain where to buy Finnish granite. This only confirms
that the marketing should be increased. He continues and mentions stone ex-
hibitions as one solution to make the Finnish stones more visible. Exhibitions
are the most effective channel to get new contacts and gain more visibility.
The work manager also mentioned that at a time when China was buying
large quantities of granite, companies were not so much focused on marketing
elsewhere because the trade was so easy. He believes that this may have

had an impact on the situation today.

The main reason for the decline in exports has been China. At the turn of the
millennium, China became one of the greatest economic powers in the world
and for that reason, China began doing massive building projects. The Finnish
granite was the perfect material for these projects, being a beautiful and dura-
ble building stone. The work manager from Suomen Kiviteollisuus said that at
that time Chinese buyers bought almost every stone the company produced.
At present, the exports of Finnish granites to China are still high, but the ton-
nage amount has decreased massively. The cause for the decline is because
China has become one of the biggest granite producers itself in the world.
Also, the economic growth has become slower, so there are not so many
building projects anymore. The interviewee from the Greencarrier & Shipping
and logistics had also experienced the decline of granite exports to China. Ap-
proximately 2500 containers containing granite were forwarded through their
business in 2020, but 5 years ago it was 7500. China is still their biggest ex-

porting country being 80% of the exports, but this was only an estimate.

Lately, the ongoing pandemic has also affected maritime transportation drasti-
cally. Containers are stuck in ports, which results in fewer containers being

available and this raises its price. Palin Granit’'s CEO stated that they are una-
ble to transport some of the products to customers due to the pandemic situa-

tion.
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8.4 Cost-effectiveness and environmental aspects in natural stone lo-
gistical chains

“To further improve the carbon footprint reduction, the quarries should be lo-
cated near the production facilities”, stated the CEO of Palin Granit. After this
he continues as follows: “It would also be better to handle the stone to a semi-
finished product before transporting it from Finland.” The processing of natural
stone inevitably generates a lot of waste stone. By producing the stone to
semifinished product, it would reduce the weight of the product and making

the transportation lighter and resulting in a lower carbon footprint.

By using more environmentally friendly fuels would also reduce the carbon
footprint, but these fuels tend to cost more, and logistical expenses are an im-
portant factor in heavy products. Bigger sales would also increase sustainabil-
ity and cost-effectiveness because it would allow using inland waterways and
train transport to Russia, which are more environmentally friendly. In charge of
the Greencarrier Shipping & Logistics company added that vehicles have de-
veloped and are developing as we speak, so the environmental aspect is get-

ting better all the time.

8.5 Future of natural stone industry

The CEO of Palin Granit believes that the future of natural stone is looking
positive. The global worry for environmental matters has brought natural prod-
ucts to new light. Formerly the required lifetime of building material was 25
years, now it is 50 years and in the future, it can be up to 100 years. As the re-
quirements increase, natural stone will become an even more desirable build-
ing material. Furthermore, the large construction projects in the Middle East
are yet to begin. The political protests and the restless riots and wars in the
Middle East have halted the starting of the projects. A lot of infrastructure and
buildings have been destroyed due to these unrests. When the situation set-
tles down, and financiers feel safe to invest, the construction projects can

begin.
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Finland was one of the first countries to produce and export natural stones
and so the Finnish stone has been a part of many important buildings around
the world. The CEO of Palin Granit stated that it is a competitive advantage in
the global markets because the reparation of the buildings and new projects
tend to be built from the same material. In addition to this, the life cycle of
Finnish quarries can be up to 100 years, whereas in Indian quarries it can be
only 5 years. The strength of Finnish stone is also a well-cut and processed
stone, and it is another competitive advantage according to the CEO of Sagit-

tex.

Although the future of Finnish natural stone is looking positive, the Finnish
stone industry needs to keep on working to improve its marketplace globally.
The work manager from Suomen Kiviteollisuus stated that the global natural
stone industry has grown, for example, Brazil, China, and India have become
big exporters of natural stone. In countries with a lower standard of living, it is
possible to produce the material at fewer costs and it is difficult to compete
against these prices. Also, the fashion trends in granitic natural stone tend to
vary around the world frequently. The manager said that the global trend is on
grey and black colors right now, whereas Finland has a lot of brown and red
colors of granite. The aging of the workforce is also a problem in the Finnish
natural stone industry. “If the business is cyclical, it is difficult to hire perma-
nent people.” The youth’s perception of working outdoors has also been de-
clining. The work manager stated this as follows: “Nowadays, the youth want
to work indoors, not outdoors. If this continues for a long time, then before

long there will be no more employees to share know-how and training.”

9 SUMMARY AND CONCLUSIONS

The research question of this study was to find out what the logistical chain of
natural stone from South-East Finland to Saint-Petersburg is and what it could
be at its best in the future. In addition to this, six sub-questions were formu-

lated to give a clear idea of the research area. The sub-questions were as fol-

lows:
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e What are the best transportation methods for this task?

e What are the most inexpensive methods for this task?

e What are the challenges, problems, and bottlenecks for logistical
chains of natural stone exports from Finland to Saint-Petersburg,
and are they solvable?

e How could the sales of Finnish natural stones be increased?

e How could sustainability be increased?

e How is the future of Finnish natural stone exports?

The interviews provided answers to the research questions. The research
findings presented that the logistical chain of Finnish natural stone to Saint-
Petersburg is conducted by using Russian trucking companies. It seems that
the sole reason for this was the lower price of transportation in Russia. The in-
terviews presented that logistical expenses are a major factor in the pricing of
natural stones, so this supports the fact why Russian trucking companies are
preferred in transporting. However, with higher sales, transportation could be
done using alternative transportation methods, such as train or inland waters.
This also answered the question of what it might look like at best in the future.
Above all, Finland and Russia have the same rail gauge and inland waters
connecting South-East Finland and Saint-Petersburg. Still, there are unsolved
problems on the train- and inland transportation, such as the bureaucracy on a
train transporting and the improvements needed on the Saimaa canal.

The biggest reason causing bottlenecks in the logistical chain is the border
control between countries. In general, interviewees stated that everything was
working as it should work, but sometimes long queues, the weight of the
trucks or the incorrect documents were delaying the shipments. The reasons
were understandable because the border control is doing its job and following
the regulations set by the countries. However, if the regulations on truck
weights were the same in both countries, it would ease the stone industry, for-
warding and trucking companies, and possibly the work on border control. In
addition to this, other bottlenecks and challenges are faced in arranging truck-
ing companies for transport. The interviewees stated that it is important to use
the same trucking companies and reliable partners to prevent and overcome

troubles.
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To change the current method of transporting natural stones to Saint-Peter-
burg, the industry needs to grow in sales. Growth in sales would give the in-
dustry the possibility to use alternative, more cost-effective transportation
methods. As stated before, train or river transports are a far more environmen-
tally friendly solution than road transports, because they allow transporting
more tonnes at once and that way reduces the harmful impacts on the envi-

ronment.

New sales promotion methods are needed to increase sales. A couple of
promising ideas came up during the interviews. For example, participation in
stone exhibitions would be an effective tool to get new contacts and gain more
visibility. Another idea is to strengthen the collaboration. Finnish quarrying
companies and granite producers should cooperate more and market their
products under the brand “Finnish stone”. This would be a competitive ad-

vantage in promoting exports to Russia and abroad.

Furthermore, the rise of the natural stone industry in countries where the
standards of living are lower, causes a marketing barrier to Finland, because
we can not compete for low costs with them. So, in this situation, it is even
more important in the future that the Finnish stone industry is recognized for
its reliable service, strong know-how, and unique, high-quality natural stones.
They are the competitive advantages of Finland’s stone industry in global mar-

kets.

Another important factor that should be taken into consideration is how to re-
vive the attraction of the Finnish stone industry among the students and young
workforces. The image of the stone industry should be improved so that it be-
comes more attractive for young people who are looking for a job. This is the
only way to shift the responsibility and know-how to younger generations and

ensure that the industry can thrive and develop in the future.

As a conclusion of the empirical data, the future of the logistical chain from

South-East Finland to Saint-Petersburg seems to be tied to the growth of
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sales. Bigger sales will make alternative transport methods more cost-effec-
tive, which are also more environmentally friendly, but currently, the Russian
trucking companies seem to be the best solution for the Finnish stone indus-
try. However, theoretical data pointed out that sales have already increased,
based on statistics from the Finnish custom's database. The theoretical
framework also ensured that there is a need for Finnish granites in the city of
Saint-Petersburg and this was also stated in the interviews by the CEO of

Palin Granit and Sagittex.

10 RELIABILITY OF THE STUDY AND DISCUSSION

The Nasta-project originated when extensive restoration projects were re-
quired in the buildings of Saint-Petersburg. The project began at the end of
2019 and later, in the autumn of 2020, | was given the opportunity to partici-
pate in this project in a form of a thesis. My supervisor told me that the Nasta-
project needed someone to research the logistical side of the project, so the
research question for this thesis was formed to find out what the logistical
chain of natural stone from South-East Finland to Saint-Petersburg is and
what kind it could be at its best in the future. Sub-questions were formulated
as the study progressed to provide the most comprehensive knowledge base
possible for the main question. | believe that this study succeeded to provide a

comprehensive answer to the research question.

There are five criteria of quality in qualitative research. They are credibility,
transferability, dependability, confirmability, and saturation. (Trockim & Donelly
2008, 149; Guba & Lincoln 1981; according to Kananen 2015, 352.)

Credibility means, that the research findings are trustworthy and the interpre-
tation corresponds to reality. Credibility is earned through documenting strictly
enough the research process: choosing the interviewees, conducting and re-
cording the interviews, and analyzing the research data. Without the docu-
mentation, an outside auditor can not check the authenticity of the conclu-
sions. (Kananen 2015, 353.) In Chapter 8 the reader will find a thorough de-
scription of how the interviewees were chosen, how the interviews were con-

ducted and recorded, and how the research data was analyzed and stored.
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Qualitative research aims to understand the phenomenon, not a statistical
generalization. This is the biggest difference between qualitative and quantita-
tive research. Transferability in qualitative research is achieved by providing a
thick description (Geertz 1973) of the phenomenon and its context. Transfer-
ring the research findings is always in charge of readers. Researchers can
only offer rich and detailed descriptions of the research process and data. (Ka-
nanen 2015, 353.) In Chapter 8, a rich description of the research findings and
a detailed summary of the interviewees ’'speech including some quotes, are
produced for readers so that they can consider transferring the research re-

sults to their own action.

Dependability is quite near to credibility. To prove the dependability, an out-
side auditor should recheck that the conclusions trace back to the empirical
data. (Kananen 2015, 353.) Member-checking was not used in this study due

to a strict time schedule.

According to Kananen, there are two means to achieve conformability. Firstly,
the researcher can share the research report with interviewees and ask for
their feedback and affirmation. Secondly, conformability can be achieved by
using many methods to collect data on the same research problem. (Kananen
2015, 354.) In this study conformability is proved by using triangulation. The
theoretical framework was based on reliable literature, statistics, and other
documents and it correlated with the interviewees’ statements, who were pro-

fessionals in this study area.

Saturation in qualitative research means saturation in collecting data. The re-
searcher does not know beforehand how much data is needed. The re-
searcher strives to collect the widest and most comprehensive data possible
about the phenomena to gain an understanding. (Kananen 2015, 128, 355.)
The saturation of this study can be evaluated by the fact that the most recent

interviews started to have no new significant observations compared to the
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first interviews conducted. Therefore, this study achieved its saturation. In ad-
dition to this, the interviewees came to the same conclusions as the theoreti-

cal framework presented.

The research area could be further explored on how to further improve the
marketing of natural stones and how we can increase the importance of natu-
ral stones in construction projects. Furthermore, another research topic could
be based solely on the better utilization of the crushed stone generated in the
stone industry. My supervisor and interviewees told that there should be better
solutions for crushed stones, for example in infrastructure projects, but this

subject was too extensive to include in this thesis.

This study has been a big learning process for me. | have learned a lot about
natural stones and the natural stone industry in Finland. Furthermore, this
study has given me confidence in my English and given me important
knowledge on how to write and study research literature. | will express my sin-
cere gratitude to everyone who has been part of this study and made it possi-
ble. First of all, | want to thank all the interviewees for their extensive
knowledge and time that they gave for this study. It was crucial for this study.
Furthermore, | am grateful to my supervisors, who always helped me, if | had

any difficulties during the research process and writing.



65

REFERENCES

Bhandari, P. 2020. An introduction to quantitative research. Scribbr. WWW
document. Available at: https://www.scribbr.com/methodology/quantitative-re-
search/ [Accessed 1 February 2021].

CBC 2014-2020 South-East Finland—Russia. No date. PDF document. Availa-
ble at: http://www.sefrcbc.fi/wp-content/uploads/sites/6/2016/12/South-East-
Finland-Russia-CBC-2014-2020-JOP_EN.pdf [Accessed 10 January 2021].

Council of the European Union 25.11.2013. Directive 13675/13. Basic safety
standards for protection against the dangers of arising from exposure to ioniz-
ing radiation, and repealing Directives 89/618/Euratom, 90/641/Euratom,
96/29/Euratom, 97/43/Euratom and 2003/122/Euratom. Available at:
https://data.consilium.europa.eu/doc/document/ST-13675-2013-INIT/en/pdf
[Accessed 20 January 2021].

Development projects for border crossing points. No date. Finnish Transport
Infrastructure Agency. WWW document. Available at: https://vayla.fi/en/devel-
opment-projects-for-border-crossing-points [Accessed 16 January 2021].

European route E18. No date. Wikipedia. WWW document. Available at:
https://en.wikipedia.org/wiki/European _route E18 [Accessed 10 January
2021].

E18 Hamina — Vaalimaa. No date. Vaylavirasto. WWW document. Available
at: https://vayla.fi/len/projects/all-projects/e18-hamina-vaalimaa [Accessed 10
January 2021].

Finnish Social Science Data Archive. No date. Processing qualitative data
files. WWW document. Available at: https://www.fsd.tuni.fi/en/services/data-
management-guidelines/processing-qualitative-data-files/ [Accessed 22 March
2021].

Greencarrier. No date Sustainable Logistics — Providing the World with New
Possibilities. WWW document. Available at: https://greencarrier.com/ [Ac-
cessed 17 April 2021].

GTK. 2019. Nasta — History and future of natural stones in architecture: bridge
between South East Finland and Russia. WWW document. Available at:
https://www.gtk.fi/tutkimusprojekti/nasta-history-and-future-of-natural-stones-
in-architecture-bridge-between-south-east-finland-and-russia/ [Accessed 8
February 2021].

Harju, S. 2014. Rapakivigraniitteihin liittyva bimodaalinen vulkanismi taalikka-
lan mageksenoliitissa lappeenrannassa: litologis-petrografinen ja geokemialli-
nen tutkimus. University of Helsinki. Department of geosciences and ge-
opraphy. Master’s thesis. WWW document. Available at:
https://docplayer.fi/10424863-Rapakivigraniitteihin-liittyva-bimodaalinen-vul-
kanismi-taalikkalan-megaksenoliitissa-lappeenrannassa-litologis-petro-
grafinen-ja-geokemiallinen.html [Accessed 10 November 2020].

Hintsala, K. 2016. Mahtirakentamista keisareiden Pietarissa. WWW docu-
ment. Available at: https://agricolaverkko.fi/review/mahtirakentamista-keisarei-
den-pietarissa/ [Accessed 17 November 2020].



https://www.scribbr.com/methodology/quantitative-research/
https://www.scribbr.com/methodology/quantitative-research/
http://www.sefrcbc.fi/wp-content/uploads/sites/6/2016/12/South-East-Finland-Russia-CBC-2014-2020-JOP_EN.pdf
http://www.sefrcbc.fi/wp-content/uploads/sites/6/2016/12/South-East-Finland-Russia-CBC-2014-2020-JOP_EN.pdf
https://data.consilium.europa.eu/doc/document/ST-13675-2013-INIT/en/pdf
https://vayla.fi/en/development-projects-for-border-crossing-points
https://vayla.fi/en/development-projects-for-border-crossing-points
https://en.wikipedia.org/wiki/European_route_E18
https://vayla.fi/en/projects/all-projects/e18-hamina-vaalimaa
https://www.fsd.tuni.fi/en/services/data-management-guidelines/processing-qualitative-data-files/
https://www.fsd.tuni.fi/en/services/data-management-guidelines/processing-qualitative-data-files/
https://greencarrier.com/
https://www.gtk.fi/tutkimusprojekti/nasta-history-and-future-of-natural-stones-in-architecture-bridge-between-south-east-finland-and-russia/
https://www.gtk.fi/tutkimusprojekti/nasta-history-and-future-of-natural-stones-in-architecture-bridge-between-south-east-finland-and-russia/
https://docplayer.fi/10424863-Rapakivigraniitteihin-liittyva-bimodaalinen-vulkanismi-taalikkalan-megaksenoliitissa-lappeenrannassa-litologis-petrografinen-ja-geokemiallinen.html
https://docplayer.fi/10424863-Rapakivigraniitteihin-liittyva-bimodaalinen-vulkanismi-taalikkalan-megaksenoliitissa-lappeenrannassa-litologis-petrografinen-ja-geokemiallinen.html
https://docplayer.fi/10424863-Rapakivigraniitteihin-liittyva-bimodaalinen-vulkanismi-taalikkalan-megaksenoliitissa-lappeenrannassa-litologis-petrografinen-ja-geokemiallinen.html
https://agricolaverkko.fi/review/mahtirakentamista-keisareiden-pietarissa/
https://agricolaverkko.fi/review/mahtirakentamista-keisareiden-pietarissa/

66

Hokkanen, S., Karhunen, J., Luukkainen M. 2011. Johdatus logistiseen ajatte-
luun. 6. uudistettu painos. Jyvaskyla: Sho Business Development Oy.

Harma, P. 2020. Natural stone exploration in the classic Wiborg rapakivi gran-
ite batholith of southeastern Finland — new insights from integration of litholog-
ical, geophysical and structural data. University of Helsinki. Department of Ge-
osciences and Geography. Academic dissertation. PDF document. Available
at: http://tupa.gtk.fi/julkaisu/bulletin/bt_411.pdf [Accessed 5 November 2020].

Harma, P., Selonen, O. 2018. Natural stone production in the Wiborg rapakivi
granite batholith in southeastern Finland. The Finnish natural stone associa-
tion. Geotechnical report 10. PDF document. Available at: file:///C:/Users/JO-
HANNES/AppData/Local/Packages/microsoft.windowscommunica-
tionsapps_8wekyb3d8bbwe/LocalState/Files/S0/971/Attachments/Natural-
stone-production-in-the-Wiborg-rapakivi-granite-batholith-in-southeastern-Fin-
land[1501].pdf [Accessed 10 February 2021].

[IMU. 2019. What is the difference between Logistics and Supply Chain Man-
agement. WWW document. Available at: https://www.iimu.ac.in/blog/what-is-
the-difference-between-logistics-and-supply-chain-management/ [Accessed 2
December 2020].

Itédinen rantarata. 2020. WSP Finland Oy. PDF document. Available at:
https://www.kotka.fi/wp-content/uploads/2020/02/1t%C3%A4inen_ranta-
rata_raportti_p%C3%Adivitetty.pdf [Accessed 14 January 2021].

Kananen, J. 2015. Opinnaytetyon kirjoittajan opas — Nain kirjoitan opinnayte-
tyon tai pro gradun alusta loppuun. Suomen Yliopistopaino Oy — Juvenes
Print. Jyvaskyla: Jyvaskylan ammattikorkeakoulu.

Kaukiainen, Y. 2016. Punaiset Pilarit—Suomalainen graniitti tsaarien Pieta-
rissa. Ensimmainen painos. Helsinki: Suomalaisen Kirjallisuuden seura.

Kivilajien jaottelu ja syntytavat. Kaiva.fi. No date. WWW document. Available
at: https://kaiva.fi/geologia/kivilajit-ja-malmien-synty/kivilajien-jaottelu-ja-synty-
tavat/ [Accessed 9 November 2020].

Kivi ry. 2019. Suomalaisen luonnonkiven hiilijalanjalki. WWW document. Avail-
able at: https:/kivi.info/julkinen-rakentaminen/rakennuskivet/ [Accessed 1
February 2021].

Kiviaines- ja luonnonkiviteollisuuden kehitysndkymat. 2015. Ministry of Em-
ployment and the Economy. PDF document. Available at: https://tem.fi/docu-
ments/1410877/2851374/Kiviaines-+ja+luonnonkiviteollisuuden+kehit-
ysn%C3%A4kym%C3%A4t+2015.pdf/7134fc82-5f2d-4a0e-8621-
141ealfb5045/Kiviaines-+jatluonnonkiviteollisuuden+kehit-
ysn%C3%A4kym%C3%A4t+2015.pdf [Accessed 2 February 2021].

Kiviniitty, A. 2020. Nasta-hanke rakentaa siltaa Kaakkois-Suomen ja Vengjan
valilla luonnonkiven avulla. Suuntaa antamassa — Tuloksia logistiikan ja me-
renkulun tutkimus- ja kehitystoiminnasta 2020. Xamk Kaakkois-Suomen Am-
mattikorkeakoulu. PDF document. Available at: https://www.theseus.fi/bit-
stream/handle/10024/354626/URNISBN9789523442917.pdf?sequence=2&is-
Allowed=y [Accessed 22 March 2021].



http://tupa.gtk.fi/julkaisu/bulletin/bt_411.pdf
file:///C:/Users/JOHANNES/AppData/Local/Packages/microsoft.windowscommunicationsapps_8wekyb3d8bbwe/LocalState/Files/S0/971/Attachments/Natural-stone-production-in-the-Wiborg-rapakivi-granite-batholith-in-southeastern-Finland%5b1501%5d.pdf
file:///C:/Users/JOHANNES/AppData/Local/Packages/microsoft.windowscommunicationsapps_8wekyb3d8bbwe/LocalState/Files/S0/971/Attachments/Natural-stone-production-in-the-Wiborg-rapakivi-granite-batholith-in-southeastern-Finland%5b1501%5d.pdf
file:///C:/Users/JOHANNES/AppData/Local/Packages/microsoft.windowscommunicationsapps_8wekyb3d8bbwe/LocalState/Files/S0/971/Attachments/Natural-stone-production-in-the-Wiborg-rapakivi-granite-batholith-in-southeastern-Finland%5b1501%5d.pdf
file:///C:/Users/JOHANNES/AppData/Local/Packages/microsoft.windowscommunicationsapps_8wekyb3d8bbwe/LocalState/Files/S0/971/Attachments/Natural-stone-production-in-the-Wiborg-rapakivi-granite-batholith-in-southeastern-Finland%5b1501%5d.pdf
file:///C:/Users/JOHANNES/AppData/Local/Packages/microsoft.windowscommunicationsapps_8wekyb3d8bbwe/LocalState/Files/S0/971/Attachments/Natural-stone-production-in-the-Wiborg-rapakivi-granite-batholith-in-southeastern-Finland%5b1501%5d.pdf
https://www.iimu.ac.in/blog/what-is-the-difference-between-logistics-and-supply-chain-management/
https://www.iimu.ac.in/blog/what-is-the-difference-between-logistics-and-supply-chain-management/
https://www.kotka.fi/wp-content/uploads/2020/02/It%C3%A4inen_rantarata_raportti_p%C3%A4ivitetty.pdf
https://www.kotka.fi/wp-content/uploads/2020/02/It%C3%A4inen_rantarata_raportti_p%C3%A4ivitetty.pdf
https://kaiva.fi/geologia/kivilajit-ja-malmien-synty/kivilajien-jaottelu-ja-syntytavat/
https://kaiva.fi/geologia/kivilajit-ja-malmien-synty/kivilajien-jaottelu-ja-syntytavat/
https://kivi.info/julkinen-rakentaminen/rakennuskivet/
https://tem.fi/documents/1410877/2851374/Kiviaines-+ja+luonnonkiviteollisuuden+kehitysn%C3%A4kym%C3%A4t+2015.pdf/7134fc82-5f2d-4a0e-8621-141ea1fb5045/Kiviaines-+ja+luonnonkiviteollisuuden+kehitysn%C3%A4kym%C3%A4t+2015.pdf
https://tem.fi/documents/1410877/2851374/Kiviaines-+ja+luonnonkiviteollisuuden+kehitysn%C3%A4kym%C3%A4t+2015.pdf/7134fc82-5f2d-4a0e-8621-141ea1fb5045/Kiviaines-+ja+luonnonkiviteollisuuden+kehitysn%C3%A4kym%C3%A4t+2015.pdf
https://tem.fi/documents/1410877/2851374/Kiviaines-+ja+luonnonkiviteollisuuden+kehitysn%C3%A4kym%C3%A4t+2015.pdf/7134fc82-5f2d-4a0e-8621-141ea1fb5045/Kiviaines-+ja+luonnonkiviteollisuuden+kehitysn%C3%A4kym%C3%A4t+2015.pdf
https://tem.fi/documents/1410877/2851374/Kiviaines-+ja+luonnonkiviteollisuuden+kehitysn%C3%A4kym%C3%A4t+2015.pdf/7134fc82-5f2d-4a0e-8621-141ea1fb5045/Kiviaines-+ja+luonnonkiviteollisuuden+kehitysn%C3%A4kym%C3%A4t+2015.pdf
https://tem.fi/documents/1410877/2851374/Kiviaines-+ja+luonnonkiviteollisuuden+kehitysn%C3%A4kym%C3%A4t+2015.pdf/7134fc82-5f2d-4a0e-8621-141ea1fb5045/Kiviaines-+ja+luonnonkiviteollisuuden+kehitysn%C3%A4kym%C3%A4t+2015.pdf
https://www.theseus.fi/bitstream/handle/10024/354626/URNISBN9789523442917.pdf?sequence=2&isAllowed=y
https://www.theseus.fi/bitstream/handle/10024/354626/URNISBN9789523442917.pdf?sequence=2&isAllowed=y
https://www.theseus.fi/bitstream/handle/10024/354626/URNISBN9789523442917.pdf?sequence=2&isAllowed=y

67

Kuljetuskaluston massat ja mitat. No date. Vaylavirasto. WWW document.
Available at: https://vayla.fi/vaylista/tieverkko/massat-ja-mitat [Accessed 8
January 2021].

Lehtinen, M., Nurmi, P., R&mé T. 1998. 3000 vuosi-miljoonaa suomen kallio-
pera. Gummerus Kirjapaino Oy. Jyvaskyla: Suomen Geologinen seura.

Liikennejarjestelmén nykytila ja toimintaympariston muutokset. 2020. Tra-
ficom. Liikenne- ja viestintavirasto. PDF document. Available at:
https://www.traficom.fi/sites/default/files/media/publication/Liiken-
nej%C3%A4rjestelm%C3%A4n%20nykytila%20ja%20toimin-
taymp%C3%A4rist%C3%B6n%20muutokset.pdf [Accessed 9 January 2021].

Litosonline. 2016. Finland granite industry. WWW document. Available at:
https://www.litosonline.com/en/article/finland-granite-industry [Accessed 18
January 2021].

Luonnonkiviteollisuus Kaiva.fi. No date. WWW document. Available at:
https://kaiva.fi/kaivannaisala/luonnonkiviteollisuus/ [Accessed 1 December
2020].

Maa-aineslaki 24.7.1981/555. WWW document. Available at:
https://www.finlex.fi/fi/laki/ajantasa/1981/19810555#P1 [Accessed 8 January
2021].

Palin Granit. No date. When granite is done right. WWW document. Available
at: https://www.palingranit.fi/en/home [Accessed 13 April 2021].

Pesu, I. 2020. Suomesta I6ytyi uusia punaisen graniitin esiintymia — nyt kaa-
vaillaan, etta niilla alettaisiin taas rakentaa Pietaria. Yle. WWW document.
Available at: https://yle.fi/luutiset/3-11222228 [Accessed 2 February 2021].

PlanetTogether. 2019. The 5 Functions of Supply Chain Management. WWW
document. Available at: https://www.planettogether.com/blog/the-five-func-
tions-of-supply-chain-management [Accessed 2 December 2020].

Port of HaminaKotka. No date. Containers. WWW document. Available at:
https://www.haminakotka.com/services-and-price-list/containers [Accessed 14
January 2021].

Puustinen, S. 2013. Qualitative research and theme interview as a method of
collecting data. Aalto-yliopisto. PDF document. Available at: https://my-
courses.aalto.fi/pluginfile.php/195681/mod_resource/content/1/qualita-
tive%20research%202013-10-28 handout.pdf [Accessed 28 January 2021].

Paavaylaverkko. No date. Vaylavirasto. WWW document. Available at:
https://vayla.fi/vaylista/likennejarjestelma/paavaylaverkko [Accessed 8 Janu-
ary 2021].

Radiation safety in practices causing exposure to natural radiation 2011. Reg-
ulatory Guides on radiation safety ST12.1. Helsinki: STUK - Radiation and Nu-
clear Safety Authority. Available at: https://www.stuklex.fi/en/ohje/ST12-1 [Ac-
cessed 20 January 2021].

Railway network. No date. Vaylavirasto. WWW document. Available at:
https://vayla.fi/en/transport-network/railway-network [Accessed 11 January
2021].



https://vayla.fi/vaylista/tieverkko/massat-ja-mitat
https://www.traficom.fi/sites/default/files/media/publication/Liikennej%C3%A4rjestelm%C3%A4n%20nykytila%20ja%20toimintaymp%C3%A4rist%C3%B6n%20muutokset.pdf
https://www.traficom.fi/sites/default/files/media/publication/Liikennej%C3%A4rjestelm%C3%A4n%20nykytila%20ja%20toimintaymp%C3%A4rist%C3%B6n%20muutokset.pdf
https://www.traficom.fi/sites/default/files/media/publication/Liikennej%C3%A4rjestelm%C3%A4n%20nykytila%20ja%20toimintaymp%C3%A4rist%C3%B6n%20muutokset.pdf
https://www.litosonline.com/en/article/finland-granite-industry
https://kaiva.fi/kaivannaisala/luonnonkiviteollisuus/
https://www.finlex.fi/fi/laki/ajantasa/1981/19810555#P1
https://www.palingranit.fi/en/home
https://yle.fi/uutiset/3-11222228
https://www.planettogether.com/blog/the-five-functions-of-supply-chain-management
https://www.planettogether.com/blog/the-five-functions-of-supply-chain-management
https://www.haminakotka.com/services-and-price-list/containers
https://mycourses.aalto.fi/pluginfile.php/195681/mod_resource/content/1/qualitative%20research%202013-10-28_handout.pdf
https://mycourses.aalto.fi/pluginfile.php/195681/mod_resource/content/1/qualitative%20research%202013-10-28_handout.pdf
https://mycourses.aalto.fi/pluginfile.php/195681/mod_resource/content/1/qualitative%20research%202013-10-28_handout.pdf
https://vayla.fi/vaylista/liikennejarjestelma/paavaylaverkko
https://www.stuklex.fi/en/ohje/ST12-1
https://vayla.fi/en/transport-network/railway-network

68

Rajaliikennetilasto 2019. 2019. Tulli. PDF document. Available at:
https://tulli.fi/documents/2912305/3436624/Rajalikenne+2019/42f6dcdb-02bd-
875b-1d55-8081cel86cea/Rajaliikenne+2019.pdf?version=1.0 [Accessed 15
January 2021].

Repair work at the Parikkala border crossing point. No date. Finnish Transport
Infrastructure Agency. WWW document. Available at: https://vayla.fi/en/devel-
opment-projects-for-border-crossing-points/parikkala [Accessed 22 January
2021].

Romu, I. 2014. Parhaat ymparistokaytannot (BEP) luonnonkivituotannossa.
PDF document. Helsinki. Ympéaristoministerio. Available at: https://helda.hel-
sinki.fi/bitstream/handle/10138/152750/SY_5 2014.pdf?sequence=1 [Ac-
cessed 18 November 2020].

Romu, 1., Selonen, O., Harm4&, P. 2017. Luonnonkivilouhimon toiminta ja par-
haat ymparistokaytannot. PDF document. Helsinki. Kiviteollisuusliitto. Availa-
ble at: https://Kivi.info/wp/wp-content/uploads/2019/10/LUONNONKIVI-
LOUHIMON-TOIMINTA-JA-PARHAAT-
YMP%c3%84RIST%c3%96K%c3%84YT%c3%84NN%c3%96T.pdf [Ac-
cessed 18 November 2020].

Raisanen, M., Harma, P., Torppa, A. 2020. Kivi kestéa aikaa — uusi ja vanha
kohtaavat. GTK. WWW document. Available at: hitps://www.gtk.fi/kivi-kestaa-
aikaa-uusi-ja-vanha-kohtaavat/ [Accessed 31 January 2021].

Sagittex Oy. No date. Effective logistics solutions for your business. WWW
document. Available at: https://www.sagittex.fi/ [Accessed 17 April 2021].

Schonberg, K. 2019. Miljoonille venalaisille avautuu uusi, nopea tie Suomeen
— koeajoimme reitin, joka on viela monille tuntematon. Yle. WWW document.
Available at: https://yle.fi/luutiset/3-11124460 [Accessed 22 January 2021].

Segal, T. 2021. Export Definition. Investopedia. WWW document. Available at:
https://www.investopedia.com/terms/e/export.asp [Accessed 15 February
2021].

Sormunen, E. 2020. ItArajan uuden rajanylityspaikan piti tuoda valtavat turisti-
maarat — korona vei rahat, ja nyt avautumista ei tieda kukaan. Yle. WWW doc-
ument. Available at: hitps://yle.fi/uutiset/3-11493886 [Accessed 22 January
2021].

Streefkerk, R. 2020. Qualitative vs. quantitative research. Scribbr. WWW doc-
ument. Available at: https://www.scribbr.com/methodology/qualitative-quantita-
tive-research/ [Accessed 1 February 2021].

Suomessa louhittavat kivilaadut. No date. Kivi ry. WWW document. Available
at: https://kivi.info/louhinta/suomessa-louhittavat-kivilaadut/ [Accessed 17 No-
vember 2020].

Suomen Kiviteollisuus Oy. No date. Quarrying and exporting of rough granite
blocks. WWW document. Available at: https://www.finskastone.fi/en-
Home.htm [Accessed 13 April 2021].

Tapaninen, U. 2018. Logistiikka ja liikennejarjestelmét. Printon Trikikoda Tal-
linna 2018. Helsinki: Gaudeamus Oy.


https://tulli.fi/documents/2912305/3436624/Rajaliikenne+2019/42f6dcdb-02bd-875b-1d55-8081ce186cea/Rajaliikenne+2019.pdf?version=1.0
https://tulli.fi/documents/2912305/3436624/Rajaliikenne+2019/42f6dcdb-02bd-875b-1d55-8081ce186cea/Rajaliikenne+2019.pdf?version=1.0
https://vayla.fi/en/development-projects-for-border-crossing-points/parikkala
https://vayla.fi/en/development-projects-for-border-crossing-points/parikkala
https://helda.helsinki.fi/bitstream/handle/10138/152750/SY_5_2014.pdf?sequence=1
https://helda.helsinki.fi/bitstream/handle/10138/152750/SY_5_2014.pdf?sequence=1
https://kivi.info/wp/wp-content/uploads/2019/10/LUONNONKIVILOUHIMON-TOIMINTA-JA-PARHAAT-YMP%c3%84RIST%c3%96K%c3%84YT%c3%84NN%c3%96T.pdf
https://kivi.info/wp/wp-content/uploads/2019/10/LUONNONKIVILOUHIMON-TOIMINTA-JA-PARHAAT-YMP%c3%84RIST%c3%96K%c3%84YT%c3%84NN%c3%96T.pdf
https://kivi.info/wp/wp-content/uploads/2019/10/LUONNONKIVILOUHIMON-TOIMINTA-JA-PARHAAT-YMP%c3%84RIST%c3%96K%c3%84YT%c3%84NN%c3%96T.pdf
https://www.gtk.fi/kivi-kestaa-aikaa-uusi-ja-vanha-kohtaavat/
https://www.gtk.fi/kivi-kestaa-aikaa-uusi-ja-vanha-kohtaavat/
https://www.sagittex.fi/
https://yle.fi/uutiset/3-11124460
https://www.investopedia.com/terms/e/export.asp
https://yle.fi/uutiset/3-11493886
https://www.scribbr.com/methodology/qualitative-quantitative-research/
https://www.scribbr.com/methodology/qualitative-quantitative-research/
https://kivi.info/louhinta/suomessa-louhittavat-kivilaadut/
https://www.finskastone.fi/en-Home.htm
https://www.finskastone.fi/en-Home.htm

69

TG Granit. No date. Shipping. WWW document. Available at:
https://www.tggranit.fi/shipping/ [Accessed 19 January 2021].

The radioactivity of building materials and ash 2010. Regulatory Guides on ra-
diation safety ST 12.2. Helsinki: STUK - Radiation and Nuclear Safety Author-
ity. Available at: https://www.stuklex.fi/en/ohje/ST12-2 [Accessed 20 January
2021].

Tieverkko. No date. Vaylavirasto. WWW document. Available at:
https://vayla.fi/vaylista/tieverkko [Accessed 8 January 2021].

Tulli. 2020. Ulkomaankaupan kuljetukset 2019. PDF document. Available at:
https://tulli.fi/documents/2912305/3494771/Ulko-
maankaupan+kuljetukset+vuonna+2019/1cbfb2c9-3ble-7f72-1ddc-
318f43b27a61/Ulkomaankaupan+kuljetukset+vuonna+2019.pdf?version=1.0
[Accessed 12 January 2021].

ULJAS - International Trade in Goods Statistics. No date. Tulli. WWW docu-
ment. Available at: https://uljas.tulli.fi/v3rti/ [Accessed 19 January 2021].

USC Libraries. 2021. Research Guides. WWW document. Available at:
https://libguides.usc.edu/writingguide/theoreticalframework [Accessed 27 Jan-
uary 2021].

Valtioneuvoston asetus kivenlouhimojen, muun kivenlouhinnan ja kivenmurs-
kaamojen ymparisténsuojelusta 9.9.2010/800. WWW document. Available at:
https://finlex.fi/fi/laki/alkup/2010/20100800 [Accessed 16 February 2021].

Valtiosopimukset 14.9.1994/66. WWW document. Available at:
https://www.finlex.fi/fi/sopimukset/sopsteksti/1994/19940066#idp446484960
[Accessed 22 January 2021].

Waterways. No date. Vaylavirasto. WWW document. Available at:
https://vayla.fi/en/transport-network/waterways [Accessed 12 January 2021].



https://www.tggranit.fi/shipping/
https://www.stuklex.fi/en/ohje/ST12-2
https://vayla.fi/vaylista/tieverkko
https://tulli.fi/documents/2912305/3494771/Ulkomaankaupan+kuljetukset+vuonna+2019/1cbfb2c9-3b1e-7f72-1ddc-318f43b27a61/Ulkomaankaupan+kuljetukset+vuonna+2019.pdf?version=1.0
https://tulli.fi/documents/2912305/3494771/Ulkomaankaupan+kuljetukset+vuonna+2019/1cbfb2c9-3b1e-7f72-1ddc-318f43b27a61/Ulkomaankaupan+kuljetukset+vuonna+2019.pdf?version=1.0
https://tulli.fi/documents/2912305/3494771/Ulkomaankaupan+kuljetukset+vuonna+2019/1cbfb2c9-3b1e-7f72-1ddc-318f43b27a61/Ulkomaankaupan+kuljetukset+vuonna+2019.pdf?version=1.0
https://uljas.tulli.fi/v3rti/
https://libguides.usc.edu/writingguide/theoreticalframework
https://finlex.fi/fi/laki/alkup/2010/20100800
https://www.finlex.fi/fi/sopimukset/sopsteksti/1994/19940066#idp446484960
https://vayla.fi/en/transport-network/waterways

70
LIST OF FIGURES
Figure 1. Research frame on this study.
Figure 2. Baltic Brown stone block in Hujakkala, Finland.
Figure 3. Granite quarry in Hujakkala, Finland.
Figure 4. Variation of activity indices in Finnish natural stones. Ymparistomin-
isteri6. PDF document. Available at: https://helda.helsinki.fi/bitstream/han-

dle/10138/152750/SY_5 2014.pdf?sequence=1 [Accessed 3 December
2020].

Figure 5. Geological map of the Wiborg granite batholith. 2020. Academic Dis-
sertation. PDF document. Available at: http://tupa.gtk.fi/julkaisu/bulle-
tin/bt_411.pdf [Accessed 10 November 2020]

Figure 6. Natural stones quarried in Wiborg batholith. 2020. Academic Disser-
tation. PDF document. Available at: http://tupa.gtk.fi/julkaisu/bulle-
tin/bt_411.pdf [Accessed 17 November 2020].

Figure 7. Saint Isaac’'s Cathedral. No date. Saint-Petersburg.com. WWW doc-
ument. Available at: http://www.saint-petersburg.com/cathedrals/st-isaacs-ca-
thedral/ [Accessed 17 November 2020].

Figure 8. Alexander column in the Palace Square in Saint-Petersburg. Saint-
Petersburg.com. WWW document. Available at: http://www.saint-peters-
burg.com/monuments/alexander-column/ [Accessed 17 November 2020].

Figure 9. Granitic walls of the Neva river with added flood barrier. 2017. Ka-
leva. WWW document. Available at: https://www.kaleva.fi/suurkaupunki-nousi-
suomen-graniitista-tuntui-kuin/1877662 [Accessed 20 November 2020].

Figure 10. Major road highways in Finland. No date. Vaylavirasto. WWW doc-
ument. Available at: hitps://vayla.fi/vaylista/likennejarjestelma/paavaylaverkko
[Accessed 8 January 2021]

Figure 11. Gross tonnages moved by rail in 2019. 2019. Vaylavirasto. PDF
document. Available at: https://vayla.fi/documents/25230764/35410603/Brut-
totonnit+rataosittain+2019 080520.pdf/6b0040b5-bd41-447b-8281-
e3e572cb3a9b/Bruttotonnit+rataosittain+2019 080520.pdf?t=1588951091762
[Accessed 11 January 2021]

Figure 12. International sea transport of goods by ports in 2018. 2020. Tra-
ficom—Liikenne- ja viestintdministerid. Liikennejarjestelman nykytila ja toimin-
taympariston muutokset. PDF document. Available at: https://www.tra-
ficom.fi/sites/default/files/media/publication/Liikennej%C3%A4rjes-
telm%C3%A4n%20nykytila%20ja%20toimin-
taymp%C3%A4rist%C3%B6n%20muutokset.pdf [Accessed 12 January 2021]



https://helda.helsinki.fi/bitstream/handle/10138/152750/SY_5_2014.pdf?sequence=1
https://helda.helsinki.fi/bitstream/handle/10138/152750/SY_5_2014.pdf?sequence=1
http://tupa.gtk.fi/julkaisu/bulletin/bt_411.pdf
http://tupa.gtk.fi/julkaisu/bulletin/bt_411.pdf
http://tupa.gtk.fi/julkaisu/bulletin/bt_411.pdf
http://tupa.gtk.fi/julkaisu/bulletin/bt_411.pdf
http://www.saint-petersburg.com/cathedrals/st-isaacs-cathedral/
http://www.saint-petersburg.com/cathedrals/st-isaacs-cathedral/
http://www.saint-petersburg.com/monuments/alexander-column/
http://www.saint-petersburg.com/monuments/alexander-column/
https://www.kaleva.fi/suurkaupunki-nousi-suomen-graniitista-tuntui-kuin/1877662
https://www.kaleva.fi/suurkaupunki-nousi-suomen-graniitista-tuntui-kuin/1877662
https://vayla.fi/vaylista/liikennejarjestelma/paavaylaverkko
https://vayla.fi/documents/25230764/35410603/Bruttotonnit+rataosittain+2019_080520.pdf/6b0040b5-bd41-447b-8281-e3e572cb3a9b/Bruttotonnit+rataosittain+2019_080520.pdf?t=1588951091762
https://vayla.fi/documents/25230764/35410603/Bruttotonnit+rataosittain+2019_080520.pdf/6b0040b5-bd41-447b-8281-e3e572cb3a9b/Bruttotonnit+rataosittain+2019_080520.pdf?t=1588951091762
https://vayla.fi/documents/25230764/35410603/Bruttotonnit+rataosittain+2019_080520.pdf/6b0040b5-bd41-447b-8281-e3e572cb3a9b/Bruttotonnit+rataosittain+2019_080520.pdf?t=1588951091762
https://www.traficom.fi/sites/default/files/media/publication/Liikennej%C3%A4rjestelm%C3%A4n%20nykytila%20ja%20toimintaymp%C3%A4rist%C3%B6n%20muutokset.pdf
https://www.traficom.fi/sites/default/files/media/publication/Liikennej%C3%A4rjestelm%C3%A4n%20nykytila%20ja%20toimintaymp%C3%A4rist%C3%B6n%20muutokset.pdf
https://www.traficom.fi/sites/default/files/media/publication/Liikennej%C3%A4rjestelm%C3%A4n%20nykytila%20ja%20toimintaymp%C3%A4rist%C3%B6n%20muutokset.pdf
https://www.traficom.fi/sites/default/files/media/publication/Liikennej%C3%A4rjestelm%C3%A4n%20nykytila%20ja%20toimintaymp%C3%A4rist%C3%B6n%20muutokset.pdf

71

Figure 13. Gulf of Finland and important ports. No date. CBC 2014-2020
South-East Finland—Russia. PDF document. Available at:
http://www.sefrcbc.fi/wp-content/uploads/sites/6/2016/12/South-East-Finland-
Russia-CBC-2014-2020-JOP_EN.pdf [Accessed 13 January 2021]

Figure 14. The border crossing point in Parikkala is the northest crossing point
in southeast Finland. Sormunen. 2019. Yle. Tie on jo kunnossa, seuraavaksi
pitéda rakentaa rajatarkastusasema — Venajalla valmistaudutaan Parikkalan ra-
janylityspaikan avaamiseen. WWW document. Availabe at: https://yle.fi/uu-
tiset/3-11004804 [Accessed 16 January 2021]

Figure 15 A. Roughly cut granite exports from Finland to Russia 2010-2019.
No date. ULJAS — International Trade in Goods Statistics. Tulli. WWW docu-
ment. Available at: https://uljas.tulli.fi/v3rti/ [Accessed 19 January 2021]

Figure 15 B. Roughly cut granite total exports from Finland 2010-2019. No
date. ULJAS — International Trade in Goods Statistics. Tulli. WWW document.
Available at: https://uljas.tulli.fi/v3rti/ [Accessed 19 January 2021]

Figure 15 C. Cut granite exports from Finland to Russia 2010-2019. No date.
ULJAS - International Trade in Goods Statistics. Tulli. WWW document. Avail-
able at: https://uljas.tulli.fi/v3rti/ [Accessed 8 February 2021]

Figure 15 D. Cut granite total exports from Finland 2010-2019. No date.
ULJAS - International Trade in Goods Statistics. Tulli. WWW document. Avail-
able at: https://uljas.tulli.fi/v3rti/ [Accessed 8 February 2021]



http://www.sefrcbc.fi/wp-content/uploads/sites/6/2016/12/South-East-Finland-Russia-CBC-2014-2020-JOP_EN.pdf
http://www.sefrcbc.fi/wp-content/uploads/sites/6/2016/12/South-East-Finland-Russia-CBC-2014-2020-JOP_EN.pdf
https://yle.fi/uutiset/3-11004804
https://yle.fi/uutiset/3-11004804
https://uljas.tulli.fi/v3rti/
https://uljas.tulli.fi/v3rti/
https://uljas.tulli.fi/v3rti/
https://uljas.tulli.fi/v3rti/

72

Appendix 1

TEEMAHAASTATTELURUNKO/Johannes Mannikkd

Yrityksen taustatiedot

Yrityksen nimi

Toimiala

Liikevaihto

Henkilostomaara

Perustamisvuosi

Teemahaastattelun toteutus

Haastattelija

Ajankohta

Haastattelun kesto

Haastateltava
henkil®

Haastateltavan
asema yrityksessa

Keskusteluteemat

Logistiikkaketjut luonnonkiven viennissa Suomesta ulkomaille
Luonnonkiven logistiikkaketju Suomen ja Pietarin valilla

Luonnonkiven viennin muutokset Suomesta Vengjalle ja muualle
maailmaan

Luonnonkiven logistiikkaketjun kustannustehokkuus ja ymparis-
toystavallisyys

Luonnonkivialan tulevaisuus

Onko viela jotain, mita haluaisitte tuoda esille?
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Appendix 2
HAASTATTELURUNKO/Johannes Mannikko

Yrityksen taustatiedot

Yrityksen nimi

Toimiala

Haastattelun toteutus

Haastattelija

Ajankohta

Haastattelun kesto

Haastateltava
henkil®

Haastateltavan
asema yrityksessa

Kysymykset

1) Mitka ovat rekkojen painorajat Suomessa ja Vengjalla

2) Tapahtuuko rajalla sateilymittausta?

3) Paljonko luonnonkiveéd kulkee Suomen ja Venajan itarajalla?
4) Mita asiakirjoja tarvitaan tullissa kiven vientiin?

5) Tuleeko rekat paasaantoisesti Venajalta hakemaan kiven ja palaavat kuor-
man kanssa?

6) Millainen suhde Suomella ja Vengjalla on rajalla?

7) Ovatko Vendjalle asetetut EU-pakotteet vaikuttaneet rajatoimintaan tai kulje-
tusten mé&araan?

8) Millaisessa kunnossa Venaldiset rekat paasaantoisesti ovat?
9) Kauanko aikaa raskaalla kalustolla keskim&arin kestaa rajalla?

10) Onko vieléd jotain, mité haluaisitte tuoda esille?



