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As so ci ate Ed i tor: Krzysztof Szama³ek

Within the con text of reengineering, pro cess struc tures are de scribed with cer tain cri te ria and terms rep re sent ing the or ga ni -
za tional in fra struc ture of such forms. They in clude con cepts such as sup pli ers, cus tom ers and pro cess own ers, as well as
rec om men da tions re lated to struc ture flat ten ing, de ci sion-mak ing meth ods and other ac tiv i ties. In min ing en ter prises and/or
plants, two ar eas are con ven tion ally iden ti fied “man age ment” and “op er a tions”. As re gards op er a tions, pro duc tion is in her -
ently pro cess-based, while man age ment is dom i nated by task-func tional as pects. Dif fi cul ties in in tro duc ing cer tain el e ments
of pro cess in fra struc ture, such as quasi-mar ket prin ci ples, re sult from the char ac ter of the pro duc tion pro cess. The most pos -
si bly ex ten sive im ple men ta tion of pro cess struc tures is ad vis able be cause it al lows these to be im proved also in other ar eas,
and thus leads to in creased man age ment ef fi ciency. Based on these pre mises, we pro pose a trans for ma tion of func tional
struc tures into pro cess struc tures in min ing en ter prises and dis cuss their ad just ment and im prove ment po ten tial with re spect 
to the char ac ter of ac tiv ity car ried out by the en ter prise.

Key words: min ing in dus try, min eral de pos its, en ter prises, reengineering, pro cess ap proach, pro cess struc tures.

INTRODUCTION

As pro cess struc tures de rived from reengineering are ex pe -
ri enc ing a re vival of in ter est, they are in creas ingly and ef fec -
tively in tro duced into en ter prises. This trend can be ex plained
by two fac tors. The first fac tor re lates to the fact that min ing en -
ter prises and, more spe cif i cally, min ing plants are con ven tion -
ally sep a rated into two ar eas, i.e. “man age ment” (un der stood
broadly) and “op er a tions”. The man age ment area is dom i nated
by func tional units (with a static struc ture) which per form spe -
cific tasks or func tions, while the op er a tions area is dom i nated
by pro cesses. The sec ond fac tor re fers to the fact that the pro -
cess struc tures not only main tain their ba sic char ac ter (se quen -
tial im ple men ta tion of ac tiv i ties and op er a tions), but are also
de scribed by the in fra struc ture or by the en vi ron ment of the pro -
cess core, which in cludes cer tain cri te ria, as well as by new ter -
mi nol ogy de scrib ing the pro cess. In this con text, the pro cess
struc ture is con di tioned by cus tom ers and sup pli ers, pro cess

own ers, teams which re place cells, the flat ten ing of the struc -
ture and other re quire ments as signed to the first fac tor.

Al though many of these re quire ments can not be sat is fied
for var i ous rea sons, such as oc cu pa tional safety, some of them
can be ap plied. A pro cess ap proach is in creas ingly be com ing a
re quired stan dard, for ex am ple, in the use of man age ment sys -
tems such as ISO 45001: 2018, ISO 14040: 2015. Nev er the -
less, the trans for ma tion of func tional struc tures into pro cess
struc tures, even with out sat is fy ing all the for mal re quire ments,
may be a use ful method to make the struc tures more eco nom i -
cal and thus to in crease man age ment ef fi ciency. Based on
such pre mises, we pro pose a flex i ble struc ture-trans for ma tion
pro ject.

RATIONAL MANAGEMENT OF MINERAL
DEPOSIT RESOURCES

Min eral re sources (min eral de pos its) are phys i cally lim ited,
grad u ally de plet ing, un evenly dis trib uted, and ac cess to them
de ter mines the func tion ing of the econ omy and the abil ity to
meet so ci etal needs. These pre mises raise is sues in pub lic de -
bate con cern ing the re quire ments for the ra tio nal man age ment
of min eral de pos its. The gen eral prin ci ples of ra tio nal min eral
de posit man age ment are set out in the En vi ron men tal Pro tec -
tion Law (Act, 2001) in a sep a rate Ar ti cle 125. This Act (2001)
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in tro duces gen eral norms, for in stance stat ing in Art. 125(1) that 
min eral de pos its are sub ject to pro tec tion in volv ing the ra tio nal
man age ment of their re sources and the com pre hen sive use of
min er als, in clud ing ac com pa ny ing min er als; and in Art. 126(1)
stat ing that the ex ploi ta tion of a min eral de posit shall be con -
ducted in an eco nom i cally jus ti fied man ner, ap ply ing mea sures
that limit en vi ron men tal dam age and en sure the ra tio nal ex trac -
tion and uti li za tion of the min eral.

The Geo log i cal and Min ing Law (Act, 2011) ex plic itly states
that a min eral de posit de vel op ment plan must de fine the re -
quire ments for the ra tio nal man age ment of the min eral de posit,
in par tic u lar through the com pre hen sive and ra tio nal use of the
main min eral and ac com pa ny ing min er als, as well as the ap pli -
ca tion of ex trac tion tech nol o gies that limit neg a tive en vi ron -
men tal im pacts [Art. 26(3) of the Act, 2011].

This is sue is ad dressed by many min eral and eco nomic ge -
ol o gists in sci en tific dis cus sions (Nieæ, 2010; Szama³ek, 2011),
who pro posed a range of so lu tions nec es sary to be con sid ered, 
both at the stage of min eral de posit doc u men ta tion and dur ing
min eral ex trac tion. In prac tice, min ing plays the most im por tant
role in the ra tio nal uti li za tion of min eral de pos its. There fore, the
cor rect plan ning, de sign, and op er a tion of a min ing fa cil ity
(mine) are of fun da men tal im por tance for ef fec tive man age -
ment that com plies with the prin ci ples of eco nom ics and man -
age ment, as well as with the re quire ments of en vi ron men tal
pro tec tion, de posit ge ol ogy, and min ing en gi neer ing.

For this rea son, the pro cess of plan ning a min ing pro ject is
of great sig nif i cance in the pro tec tion of min eral de pos its. Tak -
ing into ac count the in for ma tion con tained in geo log i cal doc u -
men ta tion should en able the uti li za tion of the main min eral and
of ac com pa ny ing min er als, the se lec tive stor age of min ing
waste, and its fu ture re cov ery (Kude³ko et al., 2013).

CHARACTERISTICS OF THE PROCESS
STRUCTURE

The or ga ni za tion and man age ment of mod ern min ing com -
pa nies are in creas ingly based on dig i ta li za tion, which al lows
them to op er ate in con di tions of grow ing vol a til ity and un cer -
tainty. The im ple men ta tion of dig i tal tech nol o gies is no lon ger
lim ited to the au to ma tion of sim ple pro cesses, but re quires the
de vel op ment of a com pre hen sive strat egy that in cludes the
anal y sis needed, the se lec tion of op ti mal tools and the proper
def i ni tion of the tech ni cal and busi ness re quire ments (Dyczko,
2023a). 3D mod el ling, ad vanced data ana lyt ics and soft ware
sup port ing the de sign and sched ul ing of min ing op er a tions are
play ing an in creas ingly im por tant role in min ing com pa nies. An
ex am ple of this is the se lec tion and im ple men ta tion of an IT so -
lu tion en abling the cre ation of de posit mod els and ex ploi ta tion
plan ning, which, af ter ex pert eval u a tion, has be come a ba sic
de sign tool of a com pany (Dyczko, 2023a).

At the level of in te grated pro duc tion man age ment, par tic u -
larly ad vanced so lu tions are used by the JSW Cap i tal Group,
which has im ple mented a Pro duc tion Man age ment Sys tem in
its De mand and Qual ity Sys tem. This sys tem serves to im prove 
the qual ity of out put, sta bi lize pro duc tion pa ram e ters and max i -
mize mar gins by tak ing into ac count both the qual ity pa ram e -
ters of the de posit and vari able mar ket de mand (Dyczko,
2023b). It per forms con tin u ous qual ity fore cast ing, au to matic
vari a tion of min ing plans, and in te gra tion of data from mines,
pro cess ing plants and cok ing plants, sig nif i cantly ac cel er at ing
the pro cess of de sign ing min ing op er a tions’ (Dyczko, 2023b).
This en ables se lec tive pro duc tion con trol, op ti mi za tion of the

‘from de posit to sea’ pro cess and an in crease in ef fi ciency of up
to 20%, ac com pa nied by a change in the man age ment’s ap -
proach to the role of qual ity in the min ing pro cess (Dyczko,
2023b).

The or ga ni za tional struc ture of the en ter prise, be ing its in te -
gral el e ment, de ter mines the con nec tion of all of its sep a rate
com po nents into one en tity. From this per spec tive, the en ter -
prise is di vided into or ga ni za tional units, tra di tion ally called
man age ment, op er a tions, and aux il iary units. The com pany is
man aged by man age ment units, com monly re ferred to as the
man age ment or, less fre quently, as the head quar ters, while the
main op er a tions are car ried out by the so-called op er a tions
units. From an or ga ni za tional per spec tive, the larg est op er a -
tions unit is the min ing plant.

Min ing com pa nies are char ac ter ized by a dy namic and a
static struc ture. The dy namic struc ture in cludes tech no log i cal
pro cesses, which are de ter mined by min ing tech nol ogy, or ga ni -
za tion of min ing op er a tions’ and the work sys tem. The static
struc ture con sists of the tech no log i cal pro cesses in fra struc ture
and in cludes a group of or ga ni za tional units con nected by the
spe cific stan dards and pro cesses of their op er a tion. The type of 
the struc ture, par tic u larly in its static part, is de fined con sid er ing
the hi er ar chy and clas si fi ca tion of or ga ni za tional units. Tak ing
into ac count the hi er ar chy, we dis tin guish lin ear, func tional, lin -
ear-staff and ma trix struc tures. Or ga ni za tional units, on the
other hand, are clas si fied into func tional, di vi sional, pro cess
and mixed struc tures. Each struc ture can be de scribed by the
fol low ing fea tures: spe cial iza tion, hierarchization, cen tral iza tion 
and for mal iza tion (Butra et al., 2010; Kude³ko and Wirth, 2015;
Wirth, 2015; Kude³ko, 2016).

In more re cent lit er a ture, the is sues of or gani sa tional struc -
tures and man age ment pro cesses in min ing en ter prises were
also dis cussed by Kicki and Wanielista (2017), who empha -
sised the need to com bine the pro cess ap proach with the prac ti -
cal con straints of op er at ing min ing com pa nies.

Pro cess struc tures were de vel oped and rec om mended for
use in the 1990s (Ham mer and Champy, 1996). Ac cord ing to
these au thors, reengineering is a strat egy of rad i cal change in
an en ter prise, con sist ing in re de sign ing struc tures to wards pro -
cesses and lead ing to a sig nif i cant (rad i cal) im prove ment of re -
sults in ar eas such as costs, qual ity, ser vice and prog ress of ac -
tiv i ties, not all of which oc cur to gether.

Martyniak (1995) ob served that reengineering is based on
four gen eral prin ci ples:

– start ing with the needs of the cus tomer,
– ana lys ing pro cesses in the en ter prise,
– al low ing for ex ist ing lim i ta tions,
– think ing dif fer ently.

The ap pli ca tion of the reengineering method be gins with the 
pro cess flows (pro cess charts). The de tailed rules pro vided by
Ham mer (fol low ing Martyniak, 1995) can be sum ma rized in the
form of the fol low ing state ments:

– ac tiv i ties should be or ga nized around re sults, not tasks,
– those who use the re sult of the pro cess should also be its or -

ga niz ers,
– scat tered spa tial re sources should be treated as if lo cated in 

one place,
– par al lel pro cesses should be co or di nated dur ing their ex e -

cu tion,
– de ci sions should be made at the place where the pro cess is

per formed, and spa tially re mote man age ment has the ex -
clu sive right to con trol de ci sions,

– the in for ma tion col lected should flow into one open data
bank.
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Un der the in flu ence of reengineering:
– tra di tional func tional units are re placed by teams re spon si -

ble for a par tic u lar pro cess,
– con trolled workplaces are re placed by workplaces with re -

spon si bil ity and au ton omy,
– re mu ner a tion cri te ria ap ply to the ef fects of an ac tiv ity rather 

than to the ac tiv ity,
– prep a ra tion for a pro fes sional ca reer evolves from train ing

to wards ed u ca tion,
– ca reer pro gres sion cri te ria change to wards rec og niz ing

use ful ness and not re sults, and val ues change from pro tec -
tion ism to wards open ness to the cus tomer,

– com pany lead ers trans form from su per vi sors into an i ma -
tors,

– or ga ni za tional struc tures be come flat tened,
– man ag ers trans form from ar bi ters into lead ers.

Other au thors de fine pro cess struc tures sim i larly, em pha siz -
ing dif fer ent di men sions. For ex am ple ac cord ing to Gliszczyñ ski
(2013), the most im por tant dif fer ences be tween the pro cess
man age ment and the func tional man age ment of an en ter prise
in clude:

– view ing the en ter prise as a set of pro cesses rather than as
hi er ar chi cally and func tion ally sep a rated struc tural el e -
ments,

– stream lin ing pro cesses in terms of qual ity, costs and dead -
lines,

– chang ing the su per vi sory func tions of man ag ers to the co -
or di nat ing func tions of pro cess own ers,

– in creas ing the im por tance of hor i zon tal com mu ni ca tion,
– al lo cat ing re sources be tween pro cesses and con cen trat ing

on pro cess re sults,
– iden ti fy ing ex ter nal and in ter nal cus tom ers,
– re duc ing the num ber of hi er ar chi cal lev els and ap point ing

in ter dis ci plin ary teams of con trac tors,
– de vel op ing em ployee multi-com pe tence.

Ac cord ing to Stabry³a (2006), the pro cess-based ap proach
em pha sizes a dy namic and in te gra tive con cept of the or ga ni za -
tion (en ter prise, in sti tu tion) char ac ter ized by the fol low ing:

1. The or ga ni za tion un der stood as a dy namic sys tem is a
set of man age ment pro cesses and op er a tional (ex ec u tive) pro -
cesses with cor re spond ing multifunctional value chains.

2. The flow of pro cesses is de ter mined by:

a) scope of ac tiv ity, e.g. re lated to the en tire or ga ni za tion or
in di vid ual ar eas,
b) con fig u ra tion of man age ment en ti ties (hi er ar chi cal, net -
work, se quen tial or mixed),
c) sig nif i cant in te gra tion of man age ment and op er a tional
func tions,
d) sep a rate mod u lar pro cesses and pro ce dures (the lat ter
are par tial pro cesses, also re ferred to as sec tional pro -
cesses or flows oc cur ring within mod ules or be tween mod -
ules).
3. The or ga ni za tion has de vel oped hor i zon tal com mu ni ca -

tion ori ented to wards com pre hen sive (multifunctional) cus to -
mer ser vice.

4. The or ga ni za tional struc ture is trans formed into in put-
 out put sys tems, and its con fig u ra tion re flects its spe cial iza tion
ac cord ing to the sub ject-pro cess cri te rion;

5. In put-out put sys tems form a set of se quences which
func tion as con trol-reg u la tory, in for ma tion and op er a tional (ex -
ec u tive) links.

6. Man age ment in stru ments and op er a tional tech niques are 
in her ent com po nents of the pro cesses.

Ac cord ing to Grajewski (2007), pro cess or ga ni za tion can be 
de fined as a sys tem in which the re la tion ships be tween the par -
ties im ple ment ing the tasks is di rected to wards ac tiv i ties be ing
part of the de signed pro cesses. The struc ture of such an or ga -
ni za tion is fo cused on the pro cess-re lated char ac ter of its op er -
a tion and thus configures the el e ments of the sys tem by tak ing
into con sid er ation not only func tions, but also pro cesses. From
this per spec tive, pro cess or ga ni za tion should be built on the ba -
sis of the fol low ing as sump tions:

1. All or ga ni za tion ally sep a rated ar eas are in prin ci ple equi -
v a lent, be ing use ful in the im ple men ta tion of in ter nal or ders.

2. Each area of the or ga ni za tion is a cus tomer and as such
has the op por tu nity to choose to place an or der both in side and
out side the com pany. An area which does not find cus tom ers
should be sub ject to self-re struc tur ing, in clud ing an op tion of liq -
ui da tion. As a re sult, some mod i fi ca tions will oc cur un der the in -
flu ence of in ter nal im pulses, in a man ner sim i lar to the im pact of
the en vi ron ment on the en tire or ga ni za tion.

3. Each area of the or ga ni za tion is an in ter nal ser vice pro -
vider and can of fer its ser vices on both in ter nal and ex ter nal
mar kets (ex cept for the ser vices re served for in ter nal use).

4. Pro cesses in the or ga ni za tion are con fig ured from the
per spec tive of the cus tomer. The de sign pro cess thus starts by
de fin ing the ex pec ta tions of the cus tomer and then works back -
wards, con fig ur ing the pro cesses within the or ga ni za tion so as
to achieve the re sult (value) ex pected by the cus tomer. This is
the op po site of the tra di tional ap proach in which the prod uct of -
fer is lim ited by the ca pa bil ity of the unit and then ac tion is taken
to sell the prod uct on the mar ket.

5. The sys tem is based on a per ma nent abil ity to ne go ti ate
terms of ser vice de liv ery within the se quen tial value-cre ation
chain. In prac tice, this means that sep a rate ar eas of the or ga ni -
za tion must ac quire the abil ity to eval u ate both their own and
other prod ucts from var i ous per spec tives, i.e. price, qual ity, de -
liv ery time.

6. The or ga ni za tional sys tem, in clud ing the struc ture,
should be re con fig ured from a func tional to a pro cess sys tem.

Reengineering, in its rad i cal and orig i nal form as a pro cess
struc ture, was de fined in op po si tion to the func tional-task struc -
ture (Figs. 1 and 2). How ever, the con fron ta tion of pro cess
struc tures and func tional struc tures is in ap pro pri ate. The fol low -
ing def i ni tions (Krzy¿anowski, 1995) are rel e vant in this con text:

1. The goal of an en ter prise is de fined as its ob jec tively and
sub jec tively de sired fu ture state (the re sult of an ac tion) to be
achieved within a spec i fied pe riod of time.

2. A task is de fined as a part of the goal, sep a rate with re -
spect to the ob ject, time and pro ce dures, and im ple mented us -
ing a spe cific tech nol ogy or pro ce dure.

3. A func tion is a set (scope) of po ten tial (pos si ble), usu ally
re peat able, typ i cal and pro ce dur ally for mal ized ac tiv i ties, dis tin -
guished by their type and re la tion ship to a spe cific goal or task.

Man age ment func tions in clude plan ning, or ga niz ing, mo ti -
vat ing and con trol ling. Ex ec u tive func tions in clude prep a ra tion
and sup ply of pro duc tion, as well as the for ma tion and sales of
prod ucts, re spec tively.

Pro cesses can be de scribed as fol lows:
– they per tain to a part of the ac tiv i ties of the en ter prise,
– they are re pet i tive,
– they have an in ter nal struc ture (op er a tions and ac tiv i ties),



– pro cess bound aries are de ter mined by in puts (re sources)
and out puts (semi-fin ished prod ucts, ser vices),

– the trans for ma tion of re sources into re sults is de ter mined
by the tech nol ogy and or ga ni za tion of the pro cess and op -

er a tional flows (map ping the move ment of cargo and peo ple 
in the trans port sys tem),

– the pro cess has sup pli ers (re sources) and cus tom ers (re -
ceiv ers of the pro cess re sults),

– the pro cess has an owner.
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Fig. 1. Reengineering – pro cesses and func tions in an or ga ni za tion (Grajewski, 2007)

Fig. 2. Model of the pro cess-based or ga ni za tional struc ture in an en ter prise (Grajewski, 2007)



As can be ob served, the con fron ta tion of pro cess struc tures 
with func tional struc tures is in ap pro pri ate, be cause pro cesses
ba si cally cor re spond to func tions. The dif fer ences are found in
the ter mi nol ogy em ployed, in the in tro duc tion of mar ket prin ci -
ples (sup pli ers, cus tom ers, trans ac tions) and in the na ture of
the of fi cial and func tional ties. This fea ture was prob a bly no -
ticed by sup port ers of rad i cal pro cess struc tures. As a re sult of
ex ten sive re search, Ham mer and Champy (1996) con cluded: “I 
have now come to re al ize that I was wrong, that the rad i cal
char ac ter of reengineering, how ever im por tant, and ex cit ing, is
not its most sig nif i cant as pect. The key word in the def i ni tion of
reengineering is pro cess – a com plete end-to-end set of ac tiv i -
ties that to gether cre ate value for the cus tomer”.

Pro cesses func tion in ev ery or ga ni za tion, re gard less of the
aware ness of their ex is tence. The prob lem, how ever, is that the 
or ga ni za tional sys tem usu ally does not re flect the pro cess-ori -
ented char ac ter of the com pany. A pro cess can also be viewed
as the larg est unit of work per formed in the or ga ni za tion. Such a 
unit com prises subprocesses, which in turn con sist of op er a -
tions and then of ac tiv i ties. At each stage of the pro cess, its
trans for ma tion con sumes re sources and adds value to the
prod uct. His tor i cally, reengineering can be ap proached from
three per spec tives (Ta ble 1).

Rad i cal reengineering. The ex ist ing or ga ni za tional re al ity
is re jected un der an as sump tion that it is not prof it able, from the
point of view of the ex pected ef fect, to waste time and ef fort on
ana lys ing the cur rent state. The strat egy is to elim i nate all ex ist -
ing pro cesses and re place them with com pletely new pro -
cesses. The rad i cal na ture of this ap proach also lies in the fun -
da men tal sim pli fi ca tion of pro cesses in ac cor dance with the
prin ci ples of reengineering.

Soft reengineering (Busi ness Pro cess Im prove ment). It
was de vel oped as an al ter na tive to clas sic reengineering. While 
main tain ing all the prin ci ples of the lat ter, it re jects the method
of rad i cally elim i nat ing the or ga ni za tional re al ity as a start ing
point for de sign ing the pro cess-based or ga ni za tion. The de sign 
pro ce dure in volves mak ing a re cord of the ex ist ing pro cesses

and then im prov ing them by fol low ing the prin ci ple of grad u ally
elim i nat ing op er a tions which do not add value in the pro cesses.

X-en gi neer ing. The next level in the evo lu tion of reen -
gineering is so-called X-en gi neer ing. This in volves achiev ing
rad i cal im prove ments in per for mance by us ing in for ma tion
tech nol ogy to re de sign pro cesses be yond a sin gle or ga ni za -
tion. As a tool for mit i gat ing in ef fi ciency and du pli ca tion of pro -
cesses be tween com pa nies, it of fers sav ings and com pletely
new op por tu ni ties for co op er a tion. In its prin ci ple, X-en gi neer -
ing em pha sizes the har mo ni za tion of pro cesses at a su pra-or -
ga ni za tional scale. This har mo ni za tion in volves de vel op ing
rules and sys tems that are sim i lar to or mu tu ally com pat i ble with 
the sys tems used in var i ous co op er at ing en ti ties, i.e. be tween
the en ter prise and its sup pli ers, part ners and cus tom ers.

TRANSFORMATION OF THE FUNCTIONAL
STRUCTURE INTO THE PROCESS STRUCTURE

IN A MINING ENTERPRISE

Dif fi cul ties with in tro duc ing pro cess struc tures are known in
coal min ing and cop per min ing. Their rea sons are more com -
plex than the typ i cal re sis tance to change and are at trib uted, for
in stance, to:

– the method of in tro duc ing mod i fi ca tions,
– the ben e fits from the mod i fi ca tions in tro duced,
– aware ness of the lim i ta tions in the mod i fi ca tions in tro duced,
– aware ness of the pit falls re lated to the mod i fi ca tions.

Mod i fi ca tions can be in tro duced fol low ing three meth ods:
di ag nos tic, prog nos tic and di rec tive. In the di ag nos tic method,
the tar get pro ject is de vel oped by ana lys ing the cur rent state,
with the ad van tages and dis ad van tages be ing iden ti fied and as -
sessed at the be gin ning (Fig. 3). In the prog nos tic method, the
ac cu mu lated in for ma tion serves as a ba sis for pre sent ing a
model state, and the el e ments of its fu ture struc ture are adap -
ted to it (Fig. 4). Of course, an ap proach com bin ing both meth -
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T a  b l e  1

Rad i cal reengineering and soft reengineering

Fea tures ana lysed Rad i cal reengineering Soft reengineering

Scope of mod i fi ca tions

Ob ject of mod i fi ca tions

De sign area

Mod i fi ca tion and im ple -
men ta tion du ra tion

Level of risk as so ci ated
with im ple men ta tion

Em ployee in volve ment

Mod i fi ca tion ini ti a tors

Rad i cal mod i fi ca tion – quan ti ta tive leap

All pro cesses

Pro cess as a start ing point for both 
the flow and mod i fi ca tion of struc tures

Mod i fi ca tion ho ri zon – from short 
to me dium term

The aim of the de sign works is
 to achieve max i mum ef fi ciency; 

risk – high

Lim ited em ployee in volve ment – 
sig nif i cant in volve ment of ex ter nal ex perts

Mod i fi ca tion is ini ti ated
 by the man age ment 

Grad ual mod i fi ca tion

All pro cesses

Ex ist ing func tions and/or pro ce dures 

Im prove ment ho ri zon – long term

In di vid ual, con tin u ous learn ing re sults 
in the im prove ment of ex ist ing func tion pro cesses;

risk – low and mod er ate

All em ploy ees are in volved in the pro cess
 of the de vel op ment and evo lu tion ary im prove ment

of new so lu tions

Mod i fi ca tion is ini ti ated by all em ploy ees

Source: Grajewski (2007)



ods is also pos si ble (bot tom up). The di rec tive method sim ply
in volves the de ci sion of the ex ec u tive of fi cer (or pres i dent) of an 
en ter prise or group of en ter prises to trans form the func tional
struc ture into a pro cess struc ture. Such a de ci sion may re flect
the ex ten sive knowl edge or in tu ition of the ex ec u tive of fi cer.

The clas si cal model of or gani sa tional de sign meth ods pro -
posed by Trzcieniecki (1970) is used in this pa per as a his tor i cal 
and meth od olog i cal ref er ence point. More re cent stud ies (e.g.,
Grajewski, 2007; Kude³ko, 2016; Kicki and Wanielista, 2017)
have fur ther de vel oped these ideas and adapted them to the
con di tions of con tem po rary in dus trial (in clud ing min ing) en ter -
prises.

In prac tice, el e ments of each of these meth ods can be
used. How ever, sev eral ben e fits of the mod i fi ca tions in tro duced 
de serve to be in di cated. Such ben e fits may oc cur both on the
rev e nue side (for ex am ple, an in crease in pro duc tion) and on
the costs side (re duc ing the costs of la bour, ma te ri als, en ergy,
as well as fixed costs). From a dif fer ent per spec tive, tech no log i -
cal, or ga ni za tional or in for ma tional ben e fits are avail able.

The mod i fi ca tion of an or ga ni za tional struc ture also re quires 
al low ance for var i ous le gal, tech no log i cal and lo gis ti cal re stric -
tions. For ex am ple, the prin ci ples of pro cess struc tures em pha -
size the del e ga tion of de ci sion-mak ing pow ers as low as pos si -
ble, while in min ing op er a tions, man ag ers (su per vi sors) must
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Fig. 3. Di ag nos tic method for de sign ing an or ga ni za tional struc ture ac cord ing to 
a clas si cal model (Trzcieniecki, 1970); for con tem po rary ex ten sions see, 

for ex am ple, Grajewski (2007) and Kicki and Wanielista (2017)

https://doi.org/10.1515/gospo-2016-0031


have ap pro pri ate ap prov als from the Min ing Of fices, and the
scope of their pow ers is strictly de fined. Var i ous types of trap
are also men tioned, in clud ing mar ket rules (sup pli ers, cus tom -
ers) and mea sures of pro cess re sults. Al though more such dif fi -
cul ties can be listed, they should not be the rea son to aban don
the idea of pro cess struc tures, which should be sen si bly in tro -
duced or im proved. A pro cess ap proach, as an im por tant el e -
ment of plan ning, im ple men ta tion, mon i tor ing and im ple ment -

ing cor rec tive or re me dial ac tions, is es sen tial for a con tin u al im -
prove ment pro cess. Man ag ing min eral re sources, which are
the core as sets of a min ing com pany, re quires a ho lis tic ap -
proach: prop erly de fin ing the quan tity and qual ity of these re -
sources (both pri mary and sec ond ary min er als), and op ti mal
meth ods of their ex ploi ta tion and pro cess ing, while avoid ing or
min i miz ing losses, de le tion and waste. 
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Fig. 4. Prog nos tic method for de sign ing an or ga ni za tional struc ture (Trzcieniecki, 1970*)

* – clas si cal model of Trzcieniecki (1970), whose meth od olog i cal as sump tions
re main valid, while de tailed or gani sa tional so lu tions have been fur ther 

elab o rated in later re search on mod ern en ter prises



PROPOSAL FOR A FLEXIBLE TRANSFORMATION
OF FUNCTIONAL STRUCTURES INTO PROCESS

STRUCTURES

With the view to the above, the au thors have de vel oped a
pro posal form for trans form ing func tional struc tures into pro cess
struc tures and ad just ing them to a par tic u lar en ter prise. In min ing 
en ter prises, such mod i fi ca tions should be de vel oped and im ple -
mented care fully, with the pri mary fo cus on work safety.

In this pro posal, the pro cess struc tures pro ject is car ried out 
in the fol low ing pro ce dure (Ta ble 2):

Phase 1: Pre-im ple men ta tion (de sign) stud ies
  Stage one: op por tu nity study.
  Stage two: fea si bil ity study.

Phase 2: Im ple men ta tion of the pro ject
  Stage one: im ple men ta tion of par tial so lu tions, 
  Stage two: im ple men ta tion of the tar get pro ject.

In the first stage of phase 1 (op por tu nity study), it is pro -
posed to:

– ini tially de scribe the ac tiv i ties of the en ter prise as a set of
tech no log i cal, ad min is tra tive and man age ment pro cesses, co -
v er ing the en tire min ing pro ject cy cle, i.e. pros pect ing and ex -
plo ra tion, de vel op ment, ex trac tion, liq ui da tion/clo sure of the
pro ject, in clud ing an as sess ment of the pos si bil ity of us ing this
in fra struc ture for other pur poses (e.g., geoenergy: heat min -
ing).

– ana lyse the scope of ac tiv i ties of the or ga ni za tional units
in the en ter prise from a pro cess -based per spec tive, and form
con clu sions.

When pre par ing the op por tu nity study, con trast ing pro -
cesses and func tions is ap par ently point less, as func tions cor -
re spond to pro cesses and the dif fer ences lie in the bound aries
of func tions and their au ton omy. Also, min ing en ter prises con -
sist of the “man age ment”, which is dom i nated by func tions, and
“op er a tions”, which are ac tu ally sets of pro cesses. There fore,
the pro cess struc ture is in her ently used in such en ter prises.
The min ing “op er a tion” com prises:

– the main pro cesses (ini tial work, de vel op ment and ex trac -
tion, hor i zon tal trans port of ex ca vated ma te rial, ver ti cal
trans port through shafts, trans port of ex ca vated ma te rial at
the sur face),

– ac com pa ny ing pro cesses (ven ti la tion, drain age, back fill ing
of ex ca va tions, trans port of work ers and ma te ri als, en ergy
trans mis sion, de posit ex plo ra tion),

– ser vice pro cesses (ma chine- and en ergy-re lated ser vices,
etc.).

The main pro cesses, as those that cre ate added value for
the min ing com pany, are the es sence of min ing ac tiv ity, but the
ac com pa ny ing pro cesses are nec es sary in the im ple men ta tion
of the main pro cesses and have a par tic u lar role in the ar range -
ment of the work en vi ron ment. The ser vice pro cesses sup port
the main and ac com pa ny ing pro cesses, but their po si tion in the
or ga ni za tional struc ture may be dif fer ent and they may be sub -
ject to mar ket re la tions. The main pro cesses are se quen tial,
while the re main ing pro cesses are car ried out in par al lel.

As the func tional sys tem dom i nates in the mine man age -
ment, its ac tiv i ties can be clas si fied into groups of pro cesses re -
lated to:

– plan ning (ex plo ra tion of the de posit, de vel op ment of the
pro ject, op er a tions plans, in clud ing con cept-plan of min ing
work and oth ers),

– pre par ing pro duc tion (sources of sup ply, re sources, etc.),
– main tain ing op er a tions (sup ply of pro duc tion-re lated re -

sources),
– ad min is tra tion (HR ac tiv i ties, re port ing, etc.),
– man age ment (ex ec u tive of fi cer, min ing plant op er a tion man -

a ger, other man ag ers – pro cess own ers and staff units).

The op por tu nity study should in clude con clu sions re gard ing:
– outsourcing cer tain ac tiv i ties,
– liq ui da tion, es tab lish ment, merg ing and/or di vi sion of or ga -

ni za tional units,
– a de ci sion to fin ish the study (no jus ti fi ca tion for mod i fi ca -

tions) or to move to the fea si bil ity study.

In the sec ond stage of phase 1 (fea si bil ity study), it is pro -
posed that there should be:

– strict def i ni tion of pro cesses and their po si tion in the com -
pany struc ture,

– de vel op ment of a pro cess man age ment pro ject along with
the or ga ni za tional in fra struc ture adopted.

In de fin ing pro cesses, three ba sic di men sions should be in -
cluded: in put, trans for ma tion and out put. In puts and out puts de -
fine the bound aries and scope of the pro cesses as well as the
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T a  b l e  2

Pro ject of de vel op ing and im ple ment ing a pro cess struc ture in min ing en ter prises

Phase Stage Ac tion(s)

De sign stud ies

Op por tu nity study
De scrip tion of the en ter prise struc ture as a set of pro cesses;

anal y sis of the cur rent struc ture ac cord ing to pro cess cri te ria

Fea si bil ity study
De fin ing pro cesses ac cord ing to the in put-trans for ma tion-out put;

scheme;

pro cess man age ment pro ject

Pro ject
 im ple men ta tion

Par tial im ple men ta tion
In the area of man age ment

In the area of or ga ni za tional and eco nomic pro cesses in fra struc ture

Com pre hen sive
 im ple men ta tion At the or ga ni za tional and pro cess level in a gradable form

Source: the au thors



states of the en ter prise in the ar eas of im ple mented pro cesses.
The in put to the pro cess re quires re sources, as well as the main 
pro duc tion fac tors and nat u ral re sources. The pro cess out put
can be char ac ter ized by a change in the state of the en ter prise
within the area cov ered by the pro cess, by the re ceived semi-
 fin ished prod ucts, or by the ser vices pro vided.

Pro cess trans for ma tion can be char ac ter ized by the tech -
nol o gies or pro ce dures em ployed, the or ga ni za tion of work and
the work sys tem. Pro cesses are graph i cally il lus trated us ing
tech no log i cal stages, work sched ules and work sys tems, as
well as trans port flows (map ping the move ment of loads and
peo ple in the trans port sys tem).

The pro ject man age ment part should in clude the de vel op -
ment of the pro ject in fra struc ture, i.e.:

– de fin ing sup pli ers and cus tom ers of pro cesses – al though
such re la tion ships may oc cur be tween pro ject man ag ers,
they are more fre quent be tween the pres i dent and the ex ec -
u tive board,

– de fin ing, where pos si ble, mea sures of pro cess re sults in
quan ti ta tive form,

– de vel op ing a pro cess-based cost sys tem,
– de fin ing func tional, ser vice and in for ma tion ties within pro -

cesses, be tween pro cesses, as well as with ex ter nal pro -
cesses (X-reengineering),

– de vel op ing a uni form qual ity man age ment sys tem (qual ity
man ual, pro ce dures, reg u la tions),

– de vel op ing an IT pro cess-sup port sys tem,
– de vel op ing pro cess doc u men ta tion.

The im ple men ta tion phase com prises two stages; the first is 
the im ple men ta tion of par tial so lu tions, and the sec ond is the
im ple men ta tion of tar get so lu tions.

The scope of the first stage should in clude:
a) im ple men ta tion of the pro cess struc ture within the ar eas
of man age ment, as well as pro duc tion plan ning, prep a ra -
tion and ser vice, be cause the pro cess sys tem is im ple -
mented in the op er a tion area,
b) im ple men ta tion of inter-pro cess links within the ar eas of
man age ment and op er a tions,
c) im ple men ta tion of par tial so lu tions re lated to pro cess in -
fra struc ture, such as an in te grated qual ity man age ment
sys tem, min ing al lo ca tion sched ules, etc.,
d) po ten tial change of ter mi nol ogy, for ex am ple from pro -
cess owner to pro cess man ager.

In the sec ond stage, the pro cess struc ture is im ple mented
in its com plete scope at the en ter prise level, and these mod i fi -
ca tions should be grad ual due to, among other con sid er ations,
ac cep tance by the com pany’s stake holders.

CONCLUSIONS

The or ga ni za tional struc ture of an en ter prise is de fined as
the com bi na tion of or ga ni za tional units and pro cesses, which,
as an en tity, con trib ute to the suc cess of the en ter prise. This
com bi na tion is man i fested in ser vice, func tional and in for ma tion 
ties. Struc ture is a man age ment tool. A sig nif i cant num ber of
struc tures are known and con stantly im proved in the field of or -
ga ni za tional so lu tions, and their se lec tion should be in formed
by the char ac ter of the en ter prise and en com pass the en tire
min ing pro ject cy cle in ac cor dance with LCA prin ci ples.

In min ing en ter prises, the ba sic prin ci ple be hind struc ture
de vel op ment is work safety and all other as sump tions must be
sub or di nated to this prin ci ple. There fore, lin ear work ing re la -
tion ships will dom i nate in min ing struc tures and the tech no log i -
cal pro ce dures must be strictly ob served. At pres ent, op er a -
tions in min ing en ter prises have a clearly pro cess-based char -
ac ter, while the man age ment has a func tional char ac ter in
terms of the or ga ni za tional units.

In pro cess struc tures de rived from reengineering, a set of
de fined cri te ria al low the struc ture to be clas si fied as pro -
cess-based. Such cri te ria in clude quasi-mar ket con cepts, e.g.
sup pli ers, cus tom ers and pro cess own ers. In pro cess man -
age ment, de ci sions should be made in the lo ca tion of pro cess
im ple men ta tion, re mu ner a tion should re fer to re sults and not
tasks, and train ing should be re placed by ed u ca tion.

Func tional struc tures are trans formed into pro cess struc tures 
by in tro duc ing pro cess ter mi nol ogy, e.g. by re plac ing man ag ers
with pro cess own ers, units with pro cesses, and by es tab lish ing
vir tual sup pli ers and cus tom ers. Un for tu nately, such ar ti fi cial so -
lu tions lead to con fu sion in the en ter prise, and in the min ing in -
dus try such trans for ma tion is un ac cept able. How ever, the trans -
for ma tion into pro cess struc tures of fers an ex cel lent cli mate for
im prov ing struc tures, par tic u larly in the or ga ni za tion of pro cesses 
and or ga ni za tional in fra struc ture. This ap plies, for ex am ple, to
the al lo ca tion of re sources, con cen tra tion of min ing ac tiv ity, syn -
chro ni za tion of pro duc tion ca pac ity and nu mer ous other or ga ni -
za tional as pects. As per tains to or ga ni za tional in fra struc ture,
qual ity sys tems and IT sup port are of sig nif i cance. 

The pro posed pro ject-based, prag matic method of in tro duc -
ing or im prov ing pro cess struc tures in min ing en ter prises is ex -
pected to con trib ute to im prov ing the ef fi ciency of their man age -
ment, and to mak ing op ti mal use of re sources, es pe cially in
their key busi ness ar eas.
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