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 Abstract. Real estate investment is an emerging business in many countries of 
the world. Real estate investment was thoroughly investigated to come up with 
solution faced by the transaction of land and building. Real estate investment is 
strictly related to the housing price. It has been pointed out by many researchers 
that the housing price is affected by many factors, such as interest rate, land 
supply, government policies and inflation rate. The research highlighted most 
important aspects of the outcomes. An increase in international real estate 
capital flows could foster increasing demand for stronger institutions across a 
global real estate market. The method adopted in this research was quantitative 
through which 100 questionnaires were developed and distributed within the 
study area (Bauchi, Gombe, Adamawa and Yobe States). The simple percentage 
was used to analyzed the data collected. The research is exploratory in nature; 
hence, a non-probability purposive sampling technique was used for the study. 
The finding of the research vindicated that real estate investment has a 
significant role in sharpening the economy of the region, and also the findings 
revealed that real estate investment opportunity is huge. And again for 
suggested that housing provision cannot be realized only by private individual 
excerpts through government intervention. The study concludes that real estate 
investment, if explore it will create a reliable return to the investment owners, 
the benefits that can be derived from real estate investment, has been revealed 
by this study. The study also highlighted that private developers are key 
important for real estate investment in Nigeria. The conclusion drawn by this 
research shows that real estate investment has a capacity of transforming 
economic hardship in the country. 

Keywords: real estate investment; land; speculator; developer; projects. 
 

 

INTRODUCTION 

Real estate investment is among the key invest-
ment that enables the investor to recover his in-
vestment as at when due [2, 8, 10, 24]. For any 
investment to flourish one has to make any as-
pect of the business feasibility and viability stud-
ies for proper dealings and carefulness from 
avoiding fraudulent business, real estate busi-
ness has less harm if the owner or the buyer 
makes a proper investigation of the subject mat-
ter. An increase in international real estate capi-
tal flows could foster increasing demand for 

stronger institutions across global real estate 
market [2, 13, 28, 31, 37]. A number of article 
have argued that real estate investment has real-
ized tremendous positive abnormal risk adjust-
ment returns [13], return on real estate invest-
ment is certain as rent or prestige as indicated by 
[32]. Sale or lease of parcel of land by a specula-
tor or prospective seller to willing buyer entails 
good returns to the seller and asset possession to 
the willing buyer. Another good aspect of in-
vestment on real estate is tenants selection [18, 
29, 6, 40, 38, 7, 28, 31, 37].  
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However, real estate investment is strictly re-
lated to the housing price. It has been pointed out 
by many researchers that the housing price is 
affected by many factors, such as interest rate, 
land supply, government policies and inflation 
rate [4, 19]. A major part of this research is con-
centrated on the solution to economic hardship 
when investing in real estate, in order word eco-
nomic viability of real estate investment. More 
again, recent urbanization of Nigerian cities also 
help in real estate returns through rent and sale 
of houses [34, 43]. While a great deal of attention 
is given to real estate investment policies world-
wide concerned with such areas as forest man-
agement, coastal zone management, environ-
mental sustainability and managing the urban 
environment, less attention is given to the infra-
structures which facilitate the implementation of 
the associated policies and programs [5, 9, 11, 
36]. While positively much is known about the 
economic and social implication of real estate in-
vestment among the populace of urban and cities 
centers in Nigeria [14]. Even though, the proc-
esses involved in marketing survey for prospec-
tive buyers are many, this may be through regis-
tered estate agents, real estate brokers or real 
estate neighbours.  

 

Real Estate Investment Dimension 

As indicated above that real estate investment 
has been condoned globally as an aspect of in-
vestment with very minimal risk [16, 17, 41]. 
Real estate investment create employment to 
citizen and beautified new cities [44]. The di-
mension postulated by real estate investment is 
regulated by law of supply and demand [26]. 
Housing provisioning is the key factor to deter-
mine how successful an economy is. Adoption of 
real estate investment by private organisations 
elevates the level of an economy, it has been re-
corded that real estate investment helps in pro-
moting decent living in Nigeria [31, 32]. 

Real estate investment go hand in hand with 
stock market in providing shareholders with a lot 
of benefits and creation of entrepreneurship [4, 
20]. The main method of conveying real estate 
investment has been through leasing, selling and 
mortgaging [27]. Leasing has safeguarded cities’ 
regulation over type of land use and semi-urban 
and urban development, also in the forthcoming. 
Maintaining the planning regulations in the 
hands of professionals’ town planners has tre-
mendous advantage in sanitizing urbanization.  

MATERIALS AND METHODS 

Primary data was employ through structure 
questionnaire was used to fetch information. 
From 100 respondents who were private devel-
oper within Bauchi, Gombe, Adamawa and Yobe 
States. Simple percentage was used to analyzed 
the data collected. This research is exploratory in 
nature; hence, a non-probability purposive sam-
pling technique was used for this study as is in 
line with the work of [12]. A total of 100 ques-
tionnaires (25 questionnaires for each State) 
were distributed to private developers in Bauchi, 
Gombe, Adamawa and Yobe States. Such States 
were chosen partly for convenience sake. The 
questions were a mixture of open ended and 
close ended questions (Figure 1). 

 

 

 

Figure 1 – Percentage of Questionnaire retrieved 
from Study Area 

 

 

From the Figure 1 Bauchi states has the largest 
number of respondents with 32 %, then followed 
by Adamawa State with 25 %, followed by 
Gombe State with 22 % and the lowest was Yobe 
State with 21 %. These shows that private devel-
oper in Bauchi State are more of up and doing 
than other States in Study area.  

Figure 2 above revealed none of States reached 
50 % of their projects completion which shows 
that a striding efforts needs to be concerted so 
that housing should be adequate in the country. 
Only Adamawa State has the highest percentage 
of projects completion within the duration of this 
study, followed by Bauchi State with 30 %, 
Gombe State 18 % and Yobe State 12 %. 
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Figure 2 – Percentage of Properties developed within 
2014-2016 in the study Area 

 

RESULTS AND DISCUSSION 

Findings of this research revealed that up till now 
there is low pace for projects completion in Nige-
ria due to numerous factors, this are in relation 
with the work of [23, 36]. It was understood that 
Nigerian property market was the best in the Af-
rican sub-region but lack adequate records [42, 
35]. As such, housing provision for all would be 
of great difficult as reiterated by [15]. Real estate 
investment in most of this States shows that vi-
ability of the business is not fast coming as indi-
cated in Latvia by [22], the real estate investment 
owners in the study area are confronted with 
many problems such as, high price of building 
materials, tenants selection, government policies, 
fraudulent land transaction, etc. as revealed in [4, 
25]. It was gathered in this research that real es-

tate investment in the study area contributes in 
housing provision as revealed in [35]. The per-
centage of the developed projects shows the vi-
ability of real estate investment in Nigeria as in-
dicated by [1] and [33]. But study by [39] sug-
gested that housing provision cannot be realized 
only by private individual excepts through gov-
ernment intervention. However, this assertion is 
against [3, 6, 30, 32]. Relatively, the outcomes of 
this research revealed that real estate investment 
has opportunity of providing employment to 
many unemployed youth this proclamation is in 
agreement with the work of [21].  

 

CONCLUSION  

This research study concludes that real estate 
investment if explore it will create reliable return 
to the investment owners, the benefits that can 
be derived from real estate investment has been 
revealed by this study. This study has shown that 
government policy should be enacted to create 
more viability to the business. The study also 
postulated that economy of a nation can be en-
hanced if property markets are well coordinated. 
It also concluded that building materials should 
be manufactured locally so that the cost would be 
minimize. The study also highlighted that private 
developers are key important for real estate in-
vestment in Nigeria. The conclusion drawn by 
this research shows that real estate investment 
has a capacity of transforming economic hard-
ship in the country. 
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 Abstract. Crude oil is an important energy commodity to mankind. 
Several causes have made crude oil prices to be volatile. The 
fluctuation of crude oil prices has affected many related sectors and 
stock market indices. Hence, forecasting the crude oil prices is 
essential to avoid the future prices of the non-renewable natural 
resources to rise. In this study, daily crude oil prices data was obtained 
from WTI dated 2 January to 29 May 2015. We used Markov Model 
(MM) approach in forecasting the crude oil prices. In this study, the 
analyses were done using EViews and Maple software where the 
potential of this software in forecasting daily crude oil prices time 
series data was explored. Based on the study, we concluded that MM 
model is able to produce accurate forecast based on a description of 
history patterns in crude oil prices. 

Keywords: forecasting; crude oil; price; Markov model. 

 
 

INTRODUCTION 

Crude oil is a complex mixture consisting of more 
than 200 organic compounds, especially hydro-
carbons [1] mostly alkenes and smaller fraction 
aromatics. Crude oil varies in colour from nearly 
colourless to tar black, and in viscosity from close 
to that of water to almost solid. In fact, there are 
more than 300 different crude types produced 
around the world [1]. Two of the most important 
characteristics are density and sulfur content. 
High-quality cruds are characterized by low den-
sity (light) and low sulfur content (sweet) and 
are typically more expensive than their heavy 
and sour counterparts: light crudes produce 
more high-value products, while sweet crude oils 
require less processing than sour [2]. 

The oil and gas bearing structure is typically of 
porous rock such as sandstone or washed out 
limestone. The sand might have been laid down 
as desert sand dunes or seafloor. Oil and gas are 
formed from organic material (tiny plants and 
animals) deposited in early geological periods 
(100–200 million years ago) together with sand 
or silt and later transformed by high tempera-
tures and pressure into hydrocarbons[3]. Forma-
tion of oil reservoirs requires meeting of various 

climatic, geophysical and historical conditions 
and enormous amount of time. 

However, the most oil reach region is Middle East 
possessing 51 % of total oil reserves, then Cen-
tral and South America with 16 %. Europe (ex-
cluding Eastern Europe and Russia) owns only 
1% of world oil reserves [3]. On the country level 
the biggest oil reserves belong to Saudi Arabia 
and Venezuela (262.6 and 211.17 bb in 2011 re-
spectively) together owning around one third of 
world oil. Among ten countries with biggest re-
serves are also Canada, Gulf states (Iraq, Iran, 
Kuwait, UAE), Russia, Libya and Nigeria [4, 5, 6]. 

In the last 21 months, the average price of oil has 
dropped by about 60 %. Oil prices swing as a re-
sult of many factors. Growth in global economic 
activity can increase demand and drive prices 
higher, while increasing production rates can 
lead to decline in prices [7, 8]. Though simple 
demand and supply theories are useful in de-
scribing oil price movements, the factors driving 
such changes are often difficult to identify. As a 
result, large fluctuation in oil prices can come as a 
surprise, as was the case with the recent decline 
starting in mid-2014 [8]. 
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The current period of price instability is not 
unique, oil prices also declined by over 50% dur-
ing global recession of 2007 to 2009 [9]. How-
ever, the decline in crude oil price during the re-
cession was due to a noticeable slowdown in 
global economic activity. Soft global demand also 
caused prices for goods and services in addition 
to crude oil to fall suddenly [10]. These move-
ments propose that only a portion of the decline 
in 2014 is likely due to fragile global economic 
activity. Increase in supply was another justifica-
tion for the oil price decline that started in 2014 
[11]. Total global oil production increased 3.7% 
year over year as of December 2014. This in-
crease is on the higher side, though not remark-
able by the standards of the past five years. 

However, prices are affected not because of the 
changes in production, but by changes in produc-
tion relative to what the market projected. 
Higher production levels in the United States due 
to new technologies were to some extent ex-
pected. But some developments on the supply 
side were unexpected, such as the comeback of 
Libyan production, the refusal of the OPEC to re-
duce supply, and the probable future return of 
Iran on the global oil market, which likely caused 
shifts in expectations of future oil supply relative 
to demand [7]. 

However, forecasting crude oil price has been 
one of the biggest challenges to the artificial intel-
ligent (AI) community [8]. The objective of fore-
casting research has been largely beyond the ca-
pability of traditional AI research which has 
mainly focused on developing intelligent systems 
that are supposed to emulate human intelligence 
[7, 8]. By its nature crude oil price is mostly com-
plex, nonlinear and volatile [9]. The rate of price 
swings in such series depends on many factors 
such as economic, political and social [9] ets. 
Therefore, developing AI systems for this kind of 
forecasting requires an iterative process of 
knowledge discovery and system improvement 
through data mining, knowledge engineering, 
theoretical and data-driven modelling, as well as 
trial and error experimentation. Crude oil has 
become an integral part of the global economy 
[10]. Any fluctuation in crude oil prices affects 
our personal and corporate financial lives, and 
the economic health of a country [10]. A bright 
prediction model for crude oil price forecasting 
would be highly desirable and would be of wider 
interest.  

A substantial amount of research has been pub-
lished in recent times and is continuing to find an 
optimal prediction model for crude oil price [12, 
13]. Most of the forecasting research has em-
ployed the statistical time series analysis tech-
niques like ARMA model, GARCH model as well 
as the multiple regression models [14]. In recent 
years, numerous crude oil price forecasting tech-
niques based on AI, including artificial neural 
networks (ANN), fuzzy logic, hybridization of 
ANN and fuzzy system, support vector machines 
have been proposed [15]. Most of them have 
their own shortcomings [15]. For example, ANN 
is very much problem oriented because of its 
chosen structural design [12]. Some researchers 
have used fuzzy systems to develop a model to 
forecast crude oil price behaviour. To build a 
fuzzy system one requires some background ex-
pert knowledge [13]. In this paper, we make use 
of the well-established Markov Model (MM) to 
forecast crude oil price. The MM have been ex-
tensively used in the area like speech recognition, 
DNA sequencing, electrical signal prediction and 
image processing [14] etc. In here, MM is used in 
a way to develop forecasting model. We locate 
pattern(s) from the past datasets that match with 
today’s crude oil price behaviour, then interpo-
late these two datasets with appropriate 
neighbouring price elements and forecast tomor-
row’s crude oil price. 

 

METHODOLOGY 

If we have a state sequence }{ nq , we 

can find the transition frequency ijF  in the se-

quence by counting the number of transitions 

from state iS  to state jS  in one step. Then the 

one-step transition frequency matrix for the se-

quence }{ nq  can be constructed as follows (1)-

(2): 
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Suppose there are three states: Up, Same and 
Down, to simulate the movement of the crude oil 
price. Here is an explanation of Up, Same and 

Down. We only compare two crude oil prices, nv  

is the current price, 1nv  is the price of yester-

day. If 01  nn vv  is called Up, 01  nn vv  

is called Down and 01  nn vv  represents 

Same.  

We use the information to calculate the transition 
probabilities. There are only three states. On the 
assumption that the state space is 

),,( 321 SSSS  . 1S  = Up, 2S = Same and 3S

= Down. 

Up, Same and Down are three states, which are 
decided by comparing the previous closing price 
and the current closing price. We calculate the 
number of days that both the first day and the 
second day are up by using the data. We also get 
the number of days that the first day is down and 
the second day is up. 

 

RESULTS AND DISCUSSION 

We chose the true values of the closing index 
from the WTI dating from the 2 January, 2015 to 
29 May, 2015 yielding 103 trading days. The clos-
ing index is chosen to model the process. 

In this model, there are three states, on the as-
sumption that the state space is 

).,,( 321 SSSS   The definition of Up is 

11  nn uu , where the nu  is the current clos-

ing index and the 1nu  is the previous closing 

index. The definition of Same is 11  nn uu , 

the definition of Down is 11  nn uu . We train 

the true values of the closing index and use the 
definition of the states to get the Figure 1 and the 
Table 1. 

 

 

Figure 1 – Actual movement of the crude oil prices closing index from 2 January to 29 May 2015 
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Table 1 – States of Transition Matrices 
Date State Date State Date State Date State Date State 

1/02 Down 2/09 Up 3/16 Down 4/21 Down 5/27 Up 
1/05 Down 2/10 Down 3/17 Down 4/22 Up 5/28 Up 
1/06 Down 2/11 Down 3/18 Up 4/23 Up 5/29 Up 
1/07 Up 2/12 Up 3/19 Down 4/24 Down   
1/08 Up 2/13 Up 3/20 Up 4/27 Down   
1/09 Down 2/16 Down 3/23 Up 4/28 Up   
1/12 Down 2/17 Up 3/24 Down 4/29 Up   
1/13 Down 2/18 Down 3/25 Up 4/30 Up   
1/14 Up 2/19 Down 3/26 Up 5/01 Down   
1/15 Down 2/20 Down 3/27 Down 5/04 Down   
1/16 Up 2/23 Down 3/30 Down 5/05 Up   
1/20 Down 2/24 Down 3/31 Down 5/06 Up   
1/21 Up 2/25 Up 4/01 Up 5/07 Down   
1/22 Down 2/26 Down 4/02 Down 5/08 Up   
1/23 Down 2/27 Up 4/06 Up 5/11 Down   
1/26 Down 3/02 Down 4/07 Up 5/12 Up   
1/27 Up 3/03 Up 4/08 Down 5/13 Down   
1/28 Down 3/04 Up 4/09 Up 5/14 Down   
1/29 Up 3/05 Down 4/10 Up 5/15 Down   
1/30 Up 3/06 Down 4/13 Up 5/18 Down   
2/02 Up 3/09 Up 4/14 Up 5/19 Down   
2/03 Up 3/10 Down 4/15 Up 5/20 Up   
2/04 Down 3/11 Down 4/16 Up 5/21 Up   
2/05 Up 3/12 Down 4/17 Down 5/22 Down   
2/06 Up 3/13 Down 4/20 Up 5/26 Down   

 
We chose the true values of the closing index of 
crude oil from WTI dated 2 January to 29 May, 
2015 yielding 103 trading days. We define the 
given transition matrices as Up, Same and Down. 
In this model, the three states transition matrices 

are assumed to be ),,( 321 SSSS  . 

To find the trend of the stock index movement, 
we need to find the state transition probability by 
calculating the number of days that both first day 
and second day are the up, we could find the 
probability from up to up. Then we to get the 
number of days that first day is up and second 
day is down. 

 

111 23 SdaysSS     daysS 02    daysSS 2631   

222 0 SdaysSS     daysS 02    daysSS 032   

313 27 SdaysSS     daysS 02    daysSS 2633   

 

Then we get the transition matrix as follows: 
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Trend of the WTC Crude Oil Price Forecasting 
from 2 January to 29 May 2015 presents in the 
Figure 2. 

 

Figure 2 – Trend of the WTC Crude Oil Price 
Forecasting from 2 January to 29 May 2015, % 

 

In the above model, we got information about 
three states which are up, same and down. Ac-
cording to the above result, the transition matrix 
is stable and the most likely trend of index is 
down, since the probability of down is biggest. 
The previous price dated May 29 2015 was 
$60.25 and the price of predicted day dated 
1 June 2015 was $60.24 respectively. This shows 

that the forecasting is tune to be acurate and reli-
able. 

 

CONCLUSION 

This paper explained the application of Markov 
Model in crude oil price forecasting, crude oil is 
important natural resources to mankind. The 
swinging of crude oil prices has affected many 
economic sectors and stock market indices. In 
this study, daily crude oil prices data were ob-
tained from WTI dated 2 January to 29 May 
2015, the analyses were done using EViews and 
Maple software where the potential of this soft-
ware in forecasting daily crude oil prices time 
series data was explored. Based on the study, we 
concluded that Markov Model is able to produce 
accurate forecast based on a description of his-
tory patterns in crude oil prices. 
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 Abstract. Growing demand for higher education (HE) and increasing students 
enrolment in higher education institutions (HEI) has been a global issue 
especially in the last three decades and housing the growing student population 
has become a dilemma for all concern HEIs stakeholders. Globally increasing 
demand for HE and enrolment has long been not corresponding with student 
housing supply. Most HEIs provide housing accommodation for a small 
proportion of their total students’ population while the majority depend on 
private rental sector for their alternative housing. In most of the HEIs 
neighbouring community residential houses were rented out to students. These 
houses are not sufficient to accommodate the teaming student population 
because the market is dominated by traditional small-scale private developers. 
However, with the continuing expansion and demand for HE, increasing 
enrolment and increasing students housing demand, the study highlighted and 
suggested for private investors to pull up and dig into student housing 
investment. This will ameliorate and fill the shortfall created by inadequacy of 
HEIs housing provision. Student housing investment is a resilient market, 
lucrative venture and guaranteed cash cow. 

Keywords: student housing; higher education institutions (HEIs); student 
population; student enrolment; student housing demand; private housing 
market. 

 

 

INTRODUCTION 

Students are special group of people, most of 
them young men, who were given admission for 
study in Higher Education Institutions (HEI) in 
their respective fields of studies and levels. Simi-
larly, [1] described students as those who are 
admitted into colleges to study. Usually this 
group of people leaved their parents’ homes and 
live in the student housing in either on-campus 
or off-campus. 

In recent years, colleges of higher learning ex-
perienced high growth in population as enrol-
ment increases. Student enrolment in HEI is in-
creasing tremendously all over the world more 
especially in the UK, USA, Ireland, China, India, 
Malaysia [2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 13]. This is 
supported by [13] and [7] that, student number 

has risen globally and students overall enrolment 
are postulated to increase by 32 million over the 
next ten (10) years. Accordingly [14] reported 
that, global number of higher education (HE) 
students is anticipated to grow to ‘263 million by 
2025’. 

Despite this demographic growth of students in 
HEIs, provisions of student housing is not con-
gruent to the population growth, most of the stu-
dents will not get accommodation in the HEI stu-
dents housing and thus had to find alternative 
housing in the private housing rental market. 
Many studies have reported that, it has been a 
tradition of many HEIs that, the enrolment is 
much higher than the available housing facilities 
for students [15, 4, 16, 10, 17, 18, 2, 1, 19, 20, 8, 
21, 22, 6]. This causes constraints and pressure 
on the existing student housing facilities in many 
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HEIs across the world and it is increasingly be-
coming difficult especially for HEIs to provide 
accommodation for all students despite few 
other students may prefer to live in their family 
house or refuse to live on-campus. At the begin-
ning of every academic session when new stu-
dents were enrolled, most HEIs with their exist-
ing students housing, accommodate a small seg-
ment (20–30 %) of their total students popula-
tion, majority of the students will not get accom-
modation in HEIs housing system. This necessi-
tates many other students to scout for alternative 
housing where opportunities exist outside the 
campus in private housing market [2, 3, 23, 4, 1, 
19, 21, 10, 6, 22, 24, 8]. 

 

LITERATURE REVIEW 

Being students are special group of people with a 
common interest; they are also special consum-
ers of housing like any other special areas or in-
stitutions. Such special areas or institutions in-
clude military barracks, care homes, hospitals, 
prisons and camps, to mention but a few. These 
special areas or institutions’ housing require-
ments are slightly different, based on their pecu-
liarities from the general family house. The dif-
ferences are basically in their respective housing 
facilities requirements more especially in the ar-
eas of supportive facilities. However, housing in 
terms of basic requirements, the special areas 
and family housing are obviously the same. Ac-
cording to [3] family and student housing are dis-
tinctive where the later embody basic facilities 
like bedroom with other shared facilities such as 
bathroom, toilets, laundry, kitchen, students’ 
lounges and cafeteria. Furthermore, student 
housing security tenure and freedom are limited 
compared to family housing. 

Student housing, is the housing unit for college 
students to live for the purpose of studies where 
many young men leave their homes and parents, 
reside in student housing without parental moni-
toring and control which is a different experience 
for new life style, learn how to compromise with 
other students, endure, tolerant, shared space 
and facilities and live independently which was 
described as a transitional phase towards adult-
hood [12, 25, 6]. Also student housing offers 
chances for students to develop attitudes of living 
and working together in the college environment 
and to understand further ethos of the college 
and life [26]. Furthermore, [27] reported that 
student housing is important in motivating stu-

dents’ academic performance. Hence student 
housing is impacting on students’ comfort, con-
venience and safety, therefore, conducive student 
housing in HEIs cannot be overemphasized be-
cause students are expected to be comfortable 
and in a sound state of mind to excel in their aca-
demic endeavours which can be achieved by a 
good student housing system. In support of this 
[2] expressed that, student housing is an impor-
tant physical facility that influenced in expanding 
students’ intellectual proficiencies of their aca-
demic mission and also help to achieve responsi-
ble citizenship and leadership.  

Globally there is progressive growth of HEIs fol-
lowing the unprecedented growth in the youth 
demography age 18–24 years old. Higher educa-
tion (HE) has been growing rapidly in both de-
veloped and developing countries especially in 
the last three decades where many young men 
are graduating from high schools and gaining ac-
cess into colleges and universities [7, 9, 4, 2, 11, 
16, 12, 21, 6]. In the last three decades student 
enrolment has radically raised globally and is ex-
pected to increase as [6] described, more “chil-
dren of baby boomers” are graduating from high 
schools. Aol Real Estate Contributor [21] re-
ported that student enrolment has raised from 
98 million in 2000 to 165 million in 2011 globally 
with an average increase of 6 million yearly and 
it is expected to increase to around 195 million 
students by 2020. While, [13] submits that the 
total number of HEIs student enrolment is ex-
pected to reach 263 million globally in 2025. Fur-
ther, [4] opined in 2011, a record of 21.6 million 
students was enrolled in American postsecond-
ary institutions; this has shown a growth of over 
40 % since 2000. Similarly, [16] stated that in 
Malaysia, in 2009 there were approximately 
about 1.5 million students and expected to in-
crease in years to come as expected 50 % or 
more of the Malaysian youth aged 18–30 year 
olds would gain access to HEIs. It was observed 
that HEIs Students population in Malaysia has 
been increasing consistently from 664,402 in 
2002 to 1.134 million in 2010 with an average 
increase of 58,717 annual enrolments. More so, 
the Ministry of Education Malaysia [28] reported 
that, HEIs student enrolment in 2014 was 
560,359 in public universities alone and esti-
mated 1.5 million total enrolments for both pub-
lic and private universities in 2014. 

These entire scenarios, implies commensurate 
increase in demand and pressure on the existing 
HEIs facilities. Despite all these growth in stu-
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dents’ number, the provision of students’ ac-
commodation is not matching with the growth 
which led to the constraints and stretching the 
existing housing facilities. As [4] positioned, the 
increase in the number of college students along 
with the expansion of HEIs presented challenges 
for the provision of student housing in the United 
States and the rest of the Western world. The 
residential real estate news of the World Prop-
erty Journal also wrote in their June, 4th 2014 
edition, that many university cities in the UK 
have sufficient student housing deficit. In many 
universities there is significant or gross shortfalls 
in student housing that compelled many students 
to rent residential quarters outside their cam-
puses. By implications, growth of students’ popu-
lation in HEIs with no corresponding provisions 
of housing facilities resulted in intensifying 
shortage and increase in student housing de-
mand in rental market. This trend of student 
housing development and rapid enrolment mak-
ing sufficient shortage of student housing will 
have negative impact on students’ comfort, con-
venience, performance and safety [2]. In the face 
of growing global students’ enrolment in HEIs, 
student accommodation has become one of the 
teething problems faced by HEIs especially in the 
developing countries [1]. 

 

METHODOLOGY 

This paper begins with a survey of the literature 
of related work from journals and other source 
materials available. The methodology adapted in 
this study is qualitative and qualitative study al-
low the use of one or combination of research 
instruments observation, interviews, documents 
and audio-visual materials as [29] suggested. The 
study adopted document analysis as suggested 
by [30], [31] and [32] if a circumstances seem to 
be thorny to take a complete field surveys, there-
fore, the study should employ secondary data to 
takes advantage of the existing data. S. G. Naoum 
[33] and B. L. Berg & H. Lune [34] opined this 
type of data collection relies on availability of 
data and convenience that are easily accessible. 
In this case secondary data are easier to source 
and use, therefore, the authors take advantage of 
existing sources of data and studies where rele-
vant information are taken. Basically the study 
employs secondary data to highlight student 
housing pressure in Malaysian HEIs and the need 
for provision from private investors to supple-
ment HEIs’ student housing. Due to non-

availability of the actual figure of HEIs housing 
system capacity to the authors at the time, some 
assumptions were applied in the determination 
of HEIs student housing needs. This is followed 
by a conclusion towards filling the gap created by 
HEIs’ housing system. 

 

RESULT AND DISCUSSION 
 

Student housing in Malaysia 

In Malaysia, the population is steadily growing 
right from late 1950 to date. This can be attested 
from the country’s demographic evidences 
where in 1957 the country’s population was 7.3 
million. However, the population has doubled to 
the figures of 13.3 million and 27.0 million by 
1980 and 2008 respectively [35]. According to 
Population Reference Bureau [36], Malaysian 
population in 2015 stands at 30.8 million and 
just in 6 years time from 2008–2015, the popula-
tion increased by over 3 million. These popula-
tion growths are evident indicator of potentiality 
for the future demand of educational facilities. 

According to M. Muslim [3] HEIs Students popu-
lation in Malaysia has been increasing tremen-
dously in the past two decades and enrolment 
stood at 1,134,134 in the year 2010. Similarly, 
the Ministry of Education Malaysia [28] esti-
mated 1.5 million HEIs student enrolment in 
2014 and postulated continuous increase in the 
future. This is a clear testimony that the student 
population has been increasing and will continue 
to increase in the future as more children are 
graduating from high schools. Table 1, below jus-
tified the steady growth of HEIs student enrol-
ment in Malaysia. 

Internationalization of HE in particular has moti-
vated the Malaysian government to push ambi-
tions for becoming a HE regional hub in South-
east Asia and citizens were encouraged to study 
locally rather than abroad to save costs [15, 37]. 
This serves as an opportunity for HEIs to in-
crease their capacity and position themselves 
better in the global market of international edu-
cation. As [38] reported Malaysia has placed in-
ternationalization as a key drive for transforming 
its HE to compete with global class HE providers. 
For Malaysia to realize its aim of becoming an 
international education hub by 2025, aimed to 
have 250,000 international student enrolments 
into its HEIs. In addition to the local student 
population seeking enrolment in HEIs, govern-
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ment set a goal of attracting 100,000 interna-
tional students in 2010 where in 2009 & 2010 
HEIs recorded 80,750 & 86,919 international 
student enrolments respectively with 7.6 % in-
crease toward achieving international education 
hub. Planned also to increase to 150,000 & 
200,000 by 2015 and 2020 respectively and tar-
geted the foreign student population to grow to 
250,000 in 2025 [28, 15, 3, 16, 38]. Therefore, 

with these, Malaysia is regarded as an emerging 
candidate in the world class education providers 
for attracting international students. However, 
by implication this will increase the demand 
tempo for HE and will eventually have positive 
impact on the demand for other education-
related sector in the country such as student 
housing.

 

Table 1 – Higher Education Institution (HEI) Students Enrolment in Malaysia, 2002–2010 
HEI Type Years 

2002 2003 2004 2005 2006 2007 2008 2009 2010 
Public HEI 281,839 294,359 293,978 307,121 331,025 382,997 419,334 437,420 462,780 
Private HEI 294,600 314,344 322,891 258,825 323,707 365,800 399,852 484,377 541,629 
TARC 31,850 29,537 26,098 24,846 26,150 25,753 26,235 25,179 23,774 
Polytechnic 52,898 53,492 64,382 73,834 82,045 84,250 85,280 86,471 87,751 
Community 
Colleges 

3,207 6,424 8,945 9,873 11,273 14,438 17,082 17,279 18,200 

Total 664,402 698,156 717,294 674,499 774,280 873,238 947,783 1,050,726 1,134,134 

Source: [3], [28] 

 
The unprecedented increase in students’ popula-
tion in Malaysia resulted to continuing extension 
and establishment of HEIs which triggers student 
housing demand. HEIs provided student housing 
facilities in Malaysia generally are insufficient 
and the students’ enrolment each year exceeds 
the available housing accommodation. Therefore, 
student housing provisions become a challenge 
for many HEIs thus the situation increases the 
demand tempo for student housing in the private 
rental market. According to [39] majority of HEIs 
students were necessitated to rents housing ac-
commodation in the private housing market. So 
this is an indication that student population 
growth has not been corresponding with student 
housing supply, thereby, making sufficient deficit 
in HEIs student housing. Consequently, if such 
trend continues where demand and supply for 
student housing are by far at parity, the situation 
will be regarded as student enrolment boom 
while student housing bust. 

It became clear in Malaysia students’ population 
has been growing and is expected to increase in 
years to come where many of the Malaysian 
youth will seek and gain access to HEIs. These 
entire scenarios are by implications, indicating 
commensurate increase in demand and pressure 
on the existing HEIs student housing facilities. In 
the last two decades provisions of student hous-
ing facilities are not proportionate to the enrol-

ment which widened the gap of adequacy that 
led to a tremendous increase in student housing 
demand hence, demand and supply are not cor-
responding. As M. Muslim [39] concludes that 
shortage of student housing exists nationwide as 
the majority of Malaysian HEIs students at the 
nation’s largest institutions live off-campus in the 
private housing rental market. This concurred 
with many studies on student housing that 
shown most of the HEIs student housing facilities 
are grossly in adequate and provides housing ac-
commodation for only 20–30 % of their total 
students’ population whereas 70–80 % of the 
students relied on private rental market. 

 

Student housing market 

In the last decade student housing market has 
been considered as the promising, speedy grow-
ing property rental market and guaranteed de-
mand. This is because it offers relatively high 
yields compared to other property sectors like 
retails, warehouses and offices. Yields have 
moved rapidly over the last decade in the wider 
real estate market and income returns in the sec-
tor has exceed the residential investment market 
as a whole [40, 41]. Unlike the residential sector, 
student housing is one of the best performing 
sectors during the global economic downturn 
and it is largely unaffected by home market 
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prices plummet [6, 21, 40]. It was observed that 
student housing have lower volatility than multi-
family and other property sectors and also pro-
vides higher cash return. Student housing now is 
considered a ‘global asset class’ therefore, private 
developers’ interest in student housing in UK and 
USA is not surprising hence, investors generally, 
are looking for more generous income yielding 
sectors for investment. Consequently, [24] re-
garded commercial operators to have been ex-
tremely active over the last five years, with the 
leading players expanding properties by acquir-
ing more stocks, as well as, funding speculative 
developments in HEIs towns. However, this may 
not be unconnected with stagnated supply of 
HEIs student housing to satisfy the demand and a 
continuing trend of increase in the students’ en-
rolment has created an excellent opportunity for 
investment and development of student housing 
market. 

In the world student housing market, UK and 
USA are the leading players, because the market 
is matured, as dissimilarity to many other coun-
tries. As a result of the insufficiency of HEIs’ 
owned student housing, the private investors 
have taken a great advantage of students demand 
and are driven into the student housing market 
not only in the UK and USA, but in many other 
countries of the world. Student housing is a dis-
tinct niche market, for investors and home-
owners to invest. It was reported from a survey 
that in USA 20 private students’ house develop-
ers have over 167 student properties under con-
struction consisting of over 97,045 beds spaces 
in 2015 alone [42]. This is because, the waves of 
student demand adjacent to HEIs campuses is 
extremely high thus, demand tells much about 
the likelihood of the better place for investment 
opportunity in student housing. 

It was observed that central London in Europe is 
the major location for students housing and the 
total return from the sector grew significantly to 
6.7 % between 2010 and 2011. The world stu-
dent housing sector grew from $0.8 billion in-
vestment globally in 2009 and hasty to a lofty of 
$7.2 billion in 2013 [43]. Chiefly, the US and UK 
markets have driven global investment in stu-
dent housing to reaching an elevation of $7.2 bil-
lion in 2013. European student housing market 
predicted gross average yields of 5.5–8.5 % in 
2014. Similarly it was observed that major 
achievable yields in the sector are in the region of 
7 % in Spain, Italy and the Netherlands [14, 40]. 
In a UK study it was reported that, student hous-

ing experienced annual rental growth of 1.6 % 
and 2.8 % in 2013 and 2014 respectively [44]. 
Moreover, returns from student housing have 
been explored to have outperformed all other 
property sectors since 2011 and student housing 
recorded total returns of 7.8 % and 10.9 % in 
2013 and 2014 respectively; all other properties 
recorded 5.4 % growth while residential rental 
rates in particular have remained relatively stag-
nant in 2013. 

In German student housing market, investors’ 
interest has been growing and the sector saw 
$185 m deals in 2013 and over 7,600 units are 
planned in the top ranking university cities. The 
average student housing provision rate among 
the key cities is 13 % and vacancy rates have de-
clined to below 2 % [14]. Student housing has 
positively shown an upward trend in Germany, 
the returns are significantly higher which is 
driven by an increasing demand and it is very 
attractive alternative investment [45]. Likewise, 
in Australia, Singapore and India the experience 
seems to be surging considerably within their 
student housing sectors, though the market is 
considered ‘immature’ when compared to that of 
the UK and US [46, 9]. According to [9], recently 
in India, Manipal Integrated Services, build and 
manage student housings complex in Bangalore 
with 1,000 rooms to provide housing to around 
2,000 students. 

For the Malaysian case, still student housing 
market is relatively new and not matured though 
some investors are beginning to see the growing 
viability in student housing market as an invest-
ment. It was found that Sunway Monash Resi-
dence is a 22-storey apartment block located at 
three minute walk from Monash University Ma-
laysia campus. The complex is designed to func-
tion as a student community, offering 2,114 bed-
rooms furnished with beds, desks, wardrobes 
and Wi-Fi and the vacancy rates have recorded 
below 1 % [46]. Also Gromutual Property built 
and managed student housing located between 
Multi-Media University and University Technical 
Malaysia at Emerald Park, Melaka. Despite insuf-
ficient supply of student housing and a continu-
ing trend of increases in the students enrolment 
in Malaysia, Federal Land Development Author-
ity (FELDA) Malaysia through Felda Investment 
Corporation (FIC) has made two international 
real estate investments in student housing 
known as FELDA House Wembley, located in 
Wembley and FELDA Grand House located in the 
city of London, UK [47]. Unfortunately, similar 
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effort has not been made for the local student 
housing market as it has been left to be domi-
nated by the traditional (small-scale) actors. 
Therefore, HEIs inability to accommodate their 
teaming student population couple with insuffi-
cient supply of student housing and a continuing 
influx of students resulted to continual uptrend 
in demand which created an excellent opportu-
nity for investment in student housing. 

 

Investment landscape 

Malaysia population is indicating broader base of 
normal population pyramid where school going 
age cohort (14 years old and below) constituted 
7.8–8.2 million representing 27 % of the Malay-
sian total population [28]. This is clear evidence 
that as they are graduating from high schools, 
future demand for HEIs and students housing 
will be guaranteed, all things being equal. Simi-
larly the enrolment statistics of both primary and 
secondary schools suggested that the future de-
mand is on a high side as the population is much 
greater than the HEIs enrolment in 2015 
(1.5 million) see Table 2 below. 

 

Table 2 – Enrolment in Primary and Secondary 
Schools from 2012–2014 

School type 
Years 

2012 2013 2014 
Primary School 2,804,405 2,742,169 2,698,883 
Secondary 
School 

2,281,224 2,296,189 2,234,621 

Source: [28] 

 

According to Malaysian Education Minister, Da-
tuk Seri Idris Jusoh, Malaysia’s higher education 
is a world class now on par with those of the de-
veloped nations like Britain, Germany, US and 
Australia [48]. University Malaysia is rated the 
151st position up from 167th in 2013 in the list 
of 400 top world institutions in 2014. He further 
said, now about 135,000 foreign students are 
confident of studying in Malaysia [48]. Similarly 
Malaysia is now experiencing a well encouraging 
scenario where many people are attending the 
HEI both locally and internationally, is increasing 
yearly. With this positive drift, Malaysia has suc-
cessfully gained global recognition and ranked at 
11th worldwide top countries in the global edu-
cation providers by the United Nations Educa-
tional, Scientific, and Cultural Organization 

(UNESCO) for her attractiveness to international 
students [49].This will indeed, facilitate the at-
tainment of becoming educational hub by attract-
ing foreign students. The student housing de-
mand from international students will obviously 
be high as many HEIs are not accommodating 
foreign students in their housing programme or 
else Graduate students who require privacy, iso-
lation from general students prefer off-campus 
housing. International students will provide a 
big, essential and guaranteed market. 

Some scholars have reported investment in stu-
dent housing is lucrative and promising business 
that guaranteed demand and return for a long 
term investment. As M. Garg [9] reported that 
student housing is one of the most vibrant Indian 
real estate markets in the foreseen future. 
Prominent HEIs with dense student population 
positively affect the demand for student residen-
tial houses. Students housing niche is lucrative 
not only in the developed nations but also in the 
developing countries the scenario is the same. As 
it has been observed, private off-campus student 
housing in the US and UK is matured and very 
lucrative business with rent rates growth of 7 % 
between 2004 and 2006 in 64 college towns 
across the UK. In fact, the future of student hous-
ing niche is extremely promising not only an in-
vestment, but a competitively high returning as-
set and also is becoming one of the really impor-
tant sectors that create job opportunities. The 
high level of student demand for rental houses 
will guaranteed good return rates and low void 
rates, therefore, targeting students rental proper-
ties at densely student HEI neighbourhood is an 
attractive investment. It’s a resilient market out-
performing other investment sectors, rapid 
growth with fairly economic recession-proof and 
proving relatively resilient during the recent 
economic crisis. It has been observed, student 
housing market has consistently been one of the 
best performing rental sectors during the eco-
nomic meltdown as the demand was unaffected 
by other sectors market tumble. 

Therefore, student housing provides reliable 
rental returns which is secured by degree and 
stability of demand, and often tallied by little or 
no competing supply. Student housing properties 
experience the lowest incidence of empty prop-
erties. Investors/landlords who rent their prop-
erties to students are more likely to find tenants 
and receive rent on time. Students pay upfront, 
had no problems with rental payment and many 
investors may even prefer students over families 
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because, if the tenants fail to pay, it is more diffi-
cult to evict family tenants. Investments in stu-
dent housing is an attractive property invest-
ment option, promising better returns and offer 
long-term income streams. 

Today, the unimaginably high enrolment and 
demand for student housing has been on the in-
crease yearly in all Malaysian HEIs and as a result 
of incapability of the HEIs to provide housing to 
the teaming populace, private housing develop-
ers will take advantage of stagnant supply and 
increasing demand to make an exceptional in-
vestment in students housing. It has been ob-
served that private housing developers will con-
tribute to a large proportion of the entire housing 
stocks for student hence; HEIs provide accom-
modation to only a small fraction of their stu-
dents’ population. The contribution of private 
developers in housing delivery cannot be over 
emphasise thus they accommodate majority of 
the students. In spite of their efforts in comple-
menting HEIs efforts in housing delivery, they 
should aim at providing descent and comfortable 
students housing to the test of their clients. 

 

CONCLUSION 

The needs to provide adequate and good quality 
students housing should not be over emphasis 
hence students are expected to be in a sound 
state of mind to excel in their academic endeav-
ours. However, there is a dire need to ensure that 
students housing are adequately and qualita-
tively provided to avoid any possible disruptions 
to students learning process and to minimize 
hassles students encountered in trying to get af-
fordable and convenient accommodation at all 
cost. 

It has become clear student housing is one of the 
best performing rental sectors, a distinct niche 
market which produces reliable rental income 
flow secured by intensity and steadiness of de-

mand and is often correspond with low levels of 
competing supply. Student housing properties 
experienced the lowest incidence of void/empty 
properties; demand is guaranteed, has lower 
volatility than other property sectors and pro-
vides a higher cash yield. Being resilient nature of 
student housing market is also regarded as a 
world asset class. 

Student enrolment is the major driver for the 
student housing demand therefore, rising de-
mand of HE and increasing enrolment has in-
creased student housing demands in the HEIs 
towns. It is clear HEIs students housing are lim-
ited and the housing system is grossly inade-
quate to satisfy the growing demands, majority of 
the students are often forced to find alternative 
housing accommodation in the private housing 
rental market. Therefore, filling the gap created 
by the deficit of HEIs housing system lies in the 
hands of the private housing developers around 
the HEIs. As a result of HEIs inability to provide 
sufficient students housing and a continuing in-
crease in the student enrolment has created an 
excellent opportunity for investment in student 
housing. Private housing developers should take 
the advantage to pull-up in student housing in-
vestment in order to meet-up the growing de-
mand for more housing infrastructure. These 
creates conducive atmosphere for private hous-
ing developers to invest in purposely built stu-
dent housing, a resilient niche market that will 
guarantee cash cow into their purse. 

 

ACKNOWLEDGEMENT 

We wish to acknowledge Abubakar Tafawa 
Balewa University Bauchi, Nigeria for graduate 
fellowship and a special thanks goes to Nigeria 
Tertiary Education Trust Fund (TET Fund) for 
fellowship grant intervention which supported 
this research. 

 

REFERENCES 

1. Nimako, S., & Bondinuba, F. (2013). Relative importance of student accommodation quality in higher 
education. Current Research Journal in Social Sciences, 5(4), 134–142. 

2. Muslim, M. H., Karim, H. A., & Abdullah, I. C. (2012). Challenges of Off-Campus Living Environment for 
Non-Resident Students’ Well-Being in UiTM Shah Alam. Procedia – Social and Behavioral 
Sciences, 50, 875–883. doi: 10.1016/j.sbspro.2012.08.089 

3. Muslim, M. H., Karim, H. A., & Abdullah, I. C. (2013). Well-Being of UiTM Shah Alam Students Living in 
Off-Campus Environment. Asian Journal of Environmental-Behaviour Studies, 4(13), 147–158. 

http://maxwellsci.com/print/crjss/v5-134-142.pdf
http://maxwellsci.com/print/crjss/v5-134-142.pdf
https://doi.org/10.1016/j.sbspro.2012.08.089
https://fspu.uitm.edu.my/cebs/images/stories/cebs/ajebsv4n132013c10.pdf
https://fspu.uitm.edu.my/cebs/images/stories/cebs/ajebsv4n132013c10.pdf


Traektoriâ Nauki = Path of Science. 2017. Vol. 3, No 8  ISSN 2413-9009 

Section “Economics”   1020 

4. Spieler, A., Ong, S. E., & Petrova, M. (2013). Demand for university student housing: An empirical 
analysis. Journal of Housing Research, 22(2), 141–164. 

5. Onwong’a, M. (2012). An assessment of impacts of the growth of hostel accommodation on other land 
uses: a case study of Ngara west sub-location, Nairobi (Doctoral dissertation, University of 
Nairobi). Retrieved from http://erepository.uonbi.ac.ke/ 

6. Zaransky, M. H. (2006). Profit by investing in student housing: Cash in on the campus housing shortage. 
Chicago: Kalplan Publishing. 

7. Powley, T. (2013, June 3). How to invest in students property. Financial Times. Retrieved from 
https://www.ft.com/content/45dde256-cc39-11e2-9cf7-00144feab7de 

8. Rugg, J., Rhodes, D., & Jones, A. (2000). The nature and impact of student demand on housing markets. 
York: Joseph Rowntree Foundation. 

9. Garg, M., Gupta, K., & Jha, R. (2014). An empirical study on market research of organized students’ 
housing industry in India. International Journal of ICT and Management, 2(2), 143–154. 

10. Garmendia, M., Coronado, J. M., & Urena, J. M. (2011). University Students Sharing Flats: When 
studentification Becomes Vertical. Urban Studies, 49(12), 2651–2668. doi: 
10.1177/0042098011428176 

11. Kenna, T. 2011. Studentification in Ireland? Analysing the impact of students and student 
accommodation on Cork City. Irish Geography, 44(2–3), 191–213. 

12. Khozaei, F., Ayub, N., Hassan, A. S., & Khozaei, Z. (2010). The Factors Predicting Students’ 
Satisfaction with University Hostels, Case Study, Universiti Sains Malaysia. Asian Culture and 
History, 2(2), 148–158. doi: 10.5539/ach.v2n2p148 

13. Jones Lang LaSalle. (2012). Student housing: a new global asset class. Retrieved from 
http://www.aninver.com/fotos/file/blog/Global-Student-Housing-Report-November-2012.pdf  

14. Savills World Research. (2013, Summer). Spotlight European Student Housing. Retrieved from 
http://pdf.savills.com/documents/European_Student_Spotlight_2013.pdf 

15. Ong, W. M. (2013). Students’ Expectations and Perceptions of Service Quality Performance: University 
student advisors in Australia, Malaysia and Singapore (Doctoral dissertation, RMIT University). 
Retrieved from https://researchbank.rmit.edu.au/view/rmit:160441/Ong.pdf 

16. Omar, D. B., Abdullah, F., Yusof, F., Hamdan, H., Nasrudin, N., & Abdullah, I. C. (2011). The impacts of 
off-campus students on local neighbourhood in Malaysia. International Journal of Social, 
Behavioral, Educational, Economic, Business and Industrial Engineering, 5(10,) 1221–1227. 

17. Goglobal Investments Group. (2017). Student Properties for Sale in the UK. Why invest in UK 
student property? Retrieved July 5, 2017, from 
https://www.goglobalinvestments.com/properties/student-property-investments 

18. Davidson, M. (2013, August 13). The best place to invest in student property. The Telegraph. 
Retrieved from http://www.telegraph.co.uk/property/investmentinproperty/10273660/The-
best-places-to-invest-in-student-property.html 

19. Nimako, S. G. & Bondinuba, F. K. (2013). An empirical evaluation of student accommodation quality 
in higher education. European Journal of Business and Social Sciences, 1(12), 164–177. 

20. Collinson, P. (2010, August 21). The best and the worst student accommodation. The Guardian. 
Retrieved from http://www.theguardian.com/money/2010/aug/21/best-worst-student-
accommodation 

21. Gopal, P. (2008, March 13). College towns: Still a smart investment. Retrieved from 
http://www.primepropertyinvestors.com/businessweek.pdf 

22. Alaka, I. N., Pat-Mbano, E. C. & Ewulum, N. J. (2012). Contributions of Private Hostel Providers to 
Housing Needs of Imo State University Students, at Ugwuorji-Owerri Nigeria. Canadian Social 
Science, 8(2), 180-186. doi: 10.3968/j.css.1923669720120802.2755 

https://eres.architexturez.net/doc/oai-eres-id-eres2007-226
https://eres.architexturez.net/doc/oai-eres-id-eres2007-226
http://erepository.uonbi.ac.ke/
https://www.ft.com/content/45dde256-cc39-11e2-9cf7-00144feab7de
http://www.ijictm.org/admin/html/mail/attach/2014-11-27-06-30-53.pdf
http://www.ijictm.org/admin/html/mail/attach/2014-11-27-06-30-53.pdf
https://doi.org/10.1177/0042098011428176
http://dx.doi.org/10.5539/ach.v2n2p148
http://www.aninver.com/fotos/file/blog/Global-Student-Housing-Report-November-2012.pdf
http://pdf.savills.com/documents/European_Student_Spotlight_2013.pdf
https://researchbank.rmit.edu.au/view/rmit:160441/Ong.pdf
http://waset.org/publications/15971/the-impacts-of-off-campus-students-on-local-neighbourhood-in-malaysia
http://waset.org/publications/15971/the-impacts-of-off-campus-students-on-local-neighbourhood-in-malaysia
https://www.goglobalinvestments.com/properties/student-property-investments
http://www.telegraph.co.uk/property/investmentinproperty/10273660/The-best-places-to-invest-in-student-property.html
http://www.telegraph.co.uk/property/investmentinproperty/10273660/The-best-places-to-invest-in-student-property.html
http://www.ejbss.com/Data/Sites/1/marchissue2013vol12/ejbss-1220-13-anempiricalevaluationofstudentaccommodation.pdf
http://www.ejbss.com/Data/Sites/1/marchissue2013vol12/ejbss-1220-13-anempiricalevaluationofstudentaccommodation.pdf
http://www.theguardian.com/money/2010/aug/21/best-worst-student-accommodation
http://www.theguardian.com/money/2010/aug/21/best-worst-student-accommodation
http://www.primepropertyinvestors.com/businessweek.pdf
http://dx.doi.org/10.3968/j.css.1923669720120802.2755


Traektoriâ Nauki = Path of Science. 2017. Vol. 3, No 8  ISSN 2413-9009 

Section “Economics”   1021 

23. Munro, M. & Livingston, M. (2012). Student Impacts on Urban Neighbourhoods: Policy Approaches, 
Discourses and Dilemmas. Urban Studies, 49(8), 1679-1694. doi: 10.1177/0042098011419237 

24. Hubbard, P. (2009). Geographies of Studentification and Purpose-Built Student Accommodation: 
Leading Separate Lives? Environment and Planning A, 41(8), 1903–1923. doi: 10.1068/a4149 

25. Thomsen, J. (2008). Student Housing – Student homes? Aspects of student housing satisfaction 
(Doctoral thesis). Retrieved from 
https://brage.bibsys.no/xmlui/bitstream/handle/11250/231116/124643_FULLTEXT02.pdf?se
quence=1&isAllowed=y 

26. Ja’afar, W. (2012, June). Hostel management system (HMS) (Bachelor degree thesis). Retrieved from 
http://umpir.ump.edu.my/4840/1/WAN_NUR_HIDAYU_WAN_JAAFAR.pdf 

27. Hammad, D. B., Musa, J. M., Rishi, A. G., & Ayuba, I. I. (2013). Criteria for the selection of students’ 
accommodation model in Nigeria tertiary institutions using analytic hierarchy process. Academic 
Research International, 4(5), 550–556. 

28. Ministry of Education Malaysia (2014). Quick Facts 2014: Malaysia Educational Statistics. Retrieved 
from http://www.moe.gov.my/index.php/en/media/penerbitan/terbitan/buku-
informasi/book/15/1?page=1 

29. Gray, D. E. (2014). Doing research in the real world (3rd ed.). London: Sage.  

30. Creswell, J. W. (2009). Research design: Qualitative, quantitative, and mixed methods approaches 
(3rd ed.). Los Angeles: Sage. 

31. Bhattacherjee, A. (2012). Social science research: principles, methods, and practices (2nd ed.). 
Tampa: University of South Florida. 

32. Marzbali, M., Abdullah, A., N. Razak, N., & Tilaki, M. (2011). A Review of the Effectiveness of Crime 
Prevention by Design Approaches towards Sustainable Development. Journal of Sustainable 
Development, 4(1), 160–172. doi: 10.5539/jsd.v4n1p160 

33. Naoum, S. G. (2007). Dissertation research & writing for construction students (3rd ed.). New York: 
Routledge. 

34. Berg, B. L., & Lune, H. (2017). Qualitative research methods for the social sciences (9th ed.). Boston: 
Pearson. 

35. Abdullahi, B. C., & Aziz, W. N. (2011). The role of private sector participation in achieving 
anticipated outcomes for low-income group: A comparative analysis of housing sector between 
Malaysia and Nigeria. African Journal of Business Management, 5(16), 6859-6890. 

36. Population Reference Bureau. (2016). 2016 World population data sheet. Retrieved from 
http://www.prb.org/pdf16/prb-wpds2016-web-2016.pdf 

37. Varghese, N. V. (Ed.). (2001). The Impact of the Economic Crisis on Higher Education in East Asia: 
Country Experiences. Paris: UNESCO and International Institute for Educational Planning. 

38. Aziz, A., Siong, H., Tin, L., M. Hamzah, M., & Abdullah, D. (2011). Responding Towards Increasing 
International Student Enrolment in Malaysia. In International Higher Education Congress: New 
Trends & Issues.  

39. Muslim, M. H., Karim, H. A., & Abdullah, I. C. (2012). Satisfaction of Students’ Living Environment 
between On-Campus and Off-Campus Settings: A Conceptual Overview. Procedia – Social and 
Behavioral Sciences, 68, 601–614. doi: 10.1016/j.sbspro.2012.12.252 

40. Savills World Research. (2017). Spotlight UK student housing. Retrieved from 
http://pdf.euro.savills.co.uk/uk/spotlight-on/spotlight-uk-student-housing-2017.pdf 

41. Savills World Research (2014). Spotlight World student housing. Retrieved from 
http://pdf.euro.savills.co.uk/residential---other/spotlight-world-student-housing-2014.pdf 

https://doi.org/10.1177/0042098011419237
https://doi.org/10.1068/a4149
https://brage.bibsys.no/xmlui/bitstream/handle/11250/231116/124643_FULLTEXT02.pdf?sequence=1&isAllowed=y
https://brage.bibsys.no/xmlui/bitstream/handle/11250/231116/124643_FULLTEXT02.pdf?sequence=1&isAllowed=y
http://umpir.ump.edu.my/4840/1/WAN_NUR_HIDAYU_WAN_JAAFAR.pdf
http://www.savap.org.pk/journals/ARInt./Vol.4(5)/2013(4.5-53).pdf
http://www.savap.org.pk/journals/ARInt./Vol.4(5)/2013(4.5-53).pdf
http://www.moe.gov.my/index.php/en/media/penerbitan/terbitan/buku-informasi/book/15/1?page=1
http://www.moe.gov.my/index.php/en/media/penerbitan/terbitan/buku-informasi/book/15/1?page=1
http://dx.doi.org/10.5539/jsd.v4n1p160
https://umexpert.um.edu.my/file/publication/00004863_74002.pdf
https://umexpert.um.edu.my/file/publication/00004863_74002.pdf
https://umexpert.um.edu.my/file/publication/00004863_74002.pdf
http://www.prb.org/pdf16/prb-wpds2016-web-2016.pdf
https://www.academia.edu/1937241/Responding_Towards_Increasing_International_Student_Enrolment_in_Malaysia?auto=download
https://www.academia.edu/1937241/Responding_Towards_Increasing_International_Student_Enrolment_in_Malaysia?auto=download
https://doi.org/10.1016/j.sbspro.2012.12.252
http://pdf.euro.savills.co.uk/uk/spotlight-on/spotlight-uk-student-housing-2017.pdf
http://pdf.euro.savills.co.uk/residential---other/spotlight-world-student-housing-2014.pdf


Traektoriâ Nauki = Path of Science. 2017. Vol. 3, No 8  ISSN 2413-9009 

Section “Economics”   1022 

42. Student House Business. (2017). The top developers in student housing. Retrieved 5 July, 2017, 
from http://www.studenthousingbusiness.com/ 

43. Rutman, S. (2013, March 13). Lesson for investing in student accommodation. Estate Gazette. 
Retrieved from 
http://www.traverssmith.com/media/1298904/lessons_for_investing_in_student_accommodati
on.pdf 

44. Intelligent Partnership. (n. d.). Student Property: Risks and Reasons to Invest. Retrieved from 
https://intelligent-partnership.com/research-hub/student-property-risks-reasons-invest 

45. Cooper, B. (2013). Investors urged to cast net wider. Property Magazine, 8, 63–65. Retrieved from 
https://investment-briefings.propertyeu.info/media/investors-urged-cast-net-wider/ 

46. Karpinski, M. (2015, March 13). Student accommodation in Malaysia. Retrieved from 
https://www.hotcoursesabroad.com/study-in-malaysia/student-accommodation/student-
accommodation-in-malaysia/ 

47. The Sundaily. (2016, July 29). Felda launches second student accommodation property in London. 
Retrieved from http://www.thesundaily.my/node/383852 

48. The Rakyat Post. (2015, February 14). Malaysia’s Higher Education World Class. Retrieved from 
http://www.therakyatpost.com/news/2015/02/21/malaysias-higher-education 

49. Najib, N., Yusof, N., & Tabassi, A. (2015). Living in On-campus Student Housing: Students’ 
Behavioural Intentions and Students’ Personal Attainments. Procedia - Social and Behavioral 
Sciences, 170, 494–503. doi: 10.1016/j.sbspro.2015.01.052 

http://www.studenthousingbusiness.com/
http://www.traverssmith.com/media/1298904/lessons_for_investing_in_student_accommodation.pdf
http://www.traverssmith.com/media/1298904/lessons_for_investing_in_student_accommodation.pdf
https://intelligent-partnership.com/research-hub/student-property-risks-reasons-invest
https://investment-briefings.propertyeu.info/media/investors-urged-cast-net-wider/
https://www.hotcoursesabroad.com/study-in-malaysia/student-accommodation/student-accommodation-in-malaysia/
https://www.hotcoursesabroad.com/study-in-malaysia/student-accommodation/student-accommodation-in-malaysia/
http://www.thesundaily.my/node/383852
http://www.therakyatpost.com/news/2015/02/21/malaysias-higher-education
https://doi.org/10.1016/j.sbspro.2015.01.052


Traektoriâ Nauki = Path of Science. 2017. Vol. 3, No 8  ISSN 2413-9009 

Section “Sociology”   2001 

The Evaluation of Public Policies from the Perspective  
of the Agenda 21 of Culture: a Case Study 

 
María Aracely Mendívil-Portillo 1, Luz Cecilia Gálvez-Bon 1, Juan Pedro Ibarra-Michel 1,  
José Guadalupe Soto-Karass 1 
 
1 Universidad de Occidente 
169 Gral. Gabriel Leyva Avenue, Centro, Los Mochis, Sinaloa, 81200, México 

 

DOI: 10.22178/pos.25-6 

JEL Classification: Z18  

 

 

Received 16.07.2017 
Accepted 10.08.2017 
Published online 16.08.2017 

 

 

Corresponding Author:  
Juan Pedro Ibarra Michel 
juanpedroibarra.udo@gmail.com 

 

© 2017 The Authors. This 
article is licensed under a 
Creative Commons Attribution 

4.0 License  

 Abstract. This research shows the results of the implementation of a public 
cultural policy at the municipal level and has as a main objective to evaluate, 
from the perspective of the agenda 21 of culture, the program "Art for social 
development" by the Municipal Institute of Art and Culture developed in a 
secondary-level boarding school located at the Topolobampo community, in 
the municipality of Ahome, Mexico. A QUAN-QUAL methodology was used 
with instruments like questionnaires applied to the young participants and 
interviews with the workshop facilitators and administrative staff. Guitar, 
painting and theatre workshops were given, through which the development 
of new artistic expression skills was achieved, as well as contributing to the 
strengthening of social behaviors such as tolerance, patience and 
interpersonal communication, among others. It was found the constant need 
of having permanent programs of integral training, both in the field of artistic 
training and socio-emotional, giving priority to groups at risk, such as 
students of the boarding school that mostly come from families of scarce 
resources, some of the low performance academic and aggressive behavior. 
The conclusion is that public policies are required to promote greater 
articulation of education and culture in order to have a stronger impact on 
the social and cultural inclusion of young people. 

Keywords: culture; public policies. 
 

 

 

INTRODUCTION 

The complexity of the analysis of the social im-
pact that programs related to culture have in so-
ciety goes hand in hand with the need to have 
mechanisms and instruments for the evaluation 
of cultural policies and programs relevant to the 
different fields of application: local, state and na-
tional levels. 

The elaboration and design of public policies on 
culture face the same obstacles that the concept 
of culture has, being mainly the ambiguity of the 
term and the multiple interpretations that has 
been done of it that demands a theoretical meth-
odological position for the analyst of the cultural 
phenomenon, as it is for the decision makers in 
the public sector, involved in the design, imple-
mentation and evaluation of public policies. 

In the discursive review of the governments, the 
issue of social impact is a constant that seeks to 
justify the relevance of a public policy, is the most 
arduous and persistent argument when it comes 
to raising cultural programs and their potential 
benefits, that in very few occasions, evidence of 
social transformation among citizens is evident, 
but the lack of evaluation mechanisms and in-
struments, and particularly a culture of evalua-
tion in all actors involved in cultural policy mak-
ers, program managers, artists, facilitators, and 
others, it does not allow to be certain of the 
achievements or at least to know what it was that 
really happened with the participants. 

An effort made by organized civil society is con-
stituted by the work of United Cities and Local 
Governments (UCLG), crystallizing in 2004 the 
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document "Agenda 21 of Culture"1, with the pur-
pose of guiding public policies of culture and con-
tributing to the cultural development of human-
ity. The proposal establishes the relationship be-
tween culture and sustainable development, em-
bodied in the Declaration "Culture is the fourth 
pillar of sustainable development" [20]. This or-
ganization, whose headquarters are in Barcelona, 
later elaborated the document "Culture 21 Ac-
tions" in 2015, which aims to be a self-
assessment guide that establishes guidelines for 
evaluating, designing and implementing cultural 
policies that contribute to sustainable develop-
ment in the field local. 

Recently, the state government of Sinaloa has 
been incorporated in the 2015-2016 program, 
promoted by UCLG, "Cultura 21 Acciones", which 
provides guidance to cities interested in evaluat-
ing, designing and implementing cultural policies 
that contribute to sustainable development. It is 
in this context that it was considered pertinent to 
retake some "commitments" or axes of analysis 
that arises the agenda 21 of culture: cultural 
rights, culture and education and culture, equity 
and social inclusion. 

In the State of Sinaloa, the planning and imple-
mentation of cultural policies and programs fall 
mainly in the Sinaloa Institute of Culture (ISIC2). 
With more than 40 years of operation, this unit 
has recognized the lack of information systems 
and evaluation instruments for its cultural poli-
cies and programs that allow the beneficiaries to 
know the results, as well as the performance of 
government management and agencies and Ac-
tors. Efforts in this regard have mainly been to 
count the number of attendees to cultural events. 

At the level of the municipalities of the state of 
Sinaloa, the problem is similar, information on 
the results of cultural programs is minimal or 
null and specifically in the municipality of 
Ahome, where this research was developed, 
there is little systematized information on the 
planning, development and evaluation of the cul-
tural programs operated from the local govern-
ment. The Municipal Institute of Art and Culture 
(IMAC) is the municipal body that has had the 

                                                 
1 Document approved on May 8, 2004 at the IV Forum of 
local authorities for the social inclusion of Porto Alegre 
within the framework of the Universal Forum of Cultures - 
Barcelona 2004 (edited in 2008). 

2 Instituto Sinaloense de Cultura (in Spanish). 

responsibility in the last decade to design and 
operate cultural programs aimed at the various 
sectors of society. 

For this reason, it was considered pertinent to 
evaluate a cultural program in a locality of the 
State of Sinaloa and of the municipality of Ahome, 
that serves as an exploratory study for the design 
of evaluation instruments with the perspective of 
the agenda 21, that contemplates some of the 
dimensions and actions considered by this 
agenda. 

The specific objective of the research is to evalu-
ate from the perspective of agenda 21, the cul-
tural program "Art for social development" im-
plemented by the Municipal Institute of Art and 
Culture (IMAC) belonging to the municipality of 
Ahome in the secondary school No 9 of the To-
polobampo community. Likewise, this study re-
viewed national and international benchmarks in 
the evaluation of cultural policies, plans and pro-
grams. 

It was considered important to evaluate public 
policies, through the monitoring of government 
actions at the local level, and specifically at the 
syndicate level, to emphasize the importance of 
the analysis as a permanent tool that contributes 
to improving the formulation of public policies, 
strengthen local cultural information systems 
and generate knowledge in the field of cultural 
management and cultural policies. 

 

METHODOLOGY 

This research was addressed with a mixed meth-
odological approach, that is, from a qualitative 
and quantitative perspective. 

As a unit of analysis, a cultural program devel-
oped from February to May of 2016 was ana-
lyzed at the Topolobampo branch of the munici-
pality of Ahome in order to know the results and 
the specific development of its implementation 
from the perspective of different agents or par-
ticipants such as the cultural managers them-
selves, project beneficiaries/participants and 
workshop instructors. 

The cultural program evaluated in this research, 
was designed by the Municipal Institute of Art 
and Culture, is called "Art for Social Develop-
ment"; was developed in Technical Secondary 
School No 9 of the Port of Topolobampo, in the 
municipality of Ahome. 
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This program included three artistic workshops: 
theatre, painting and guitar, which were given to 
young inmates of the educational institution that 
mostly come from rural communities of northern 
Sinaloa. 

A total of 48 questionnaires were applied to all 
students/beneficiaries of the cultural program 
and continuous visits were made to the secon-
dary school to observe the local conditions in 
terms of infrastructure, proportion of work ma-
terials, as well as the behavior of participants and 
instructors during the development of the work-
shops. 

Among the sources of information were the revi-
sion of the Municipal Development Plan of 
Ahome, the annual reports of the municipal gov-
ernment, the conduction of 6 semi-structured 
interviews that included the person responsible 
for the implementation of the program in the 
IMAC, the three instructors of the Cultural work-
shops and two members of the administrative 
staff of Topolobampo secondary school where 
the cultural program was developed. 

 

The public policies and the cultural policies 

One of the most important tasks of governments 
is the design, management, implementation and 
evaluation of public policies. However, most 
studies carried out in public policies have been 
focused on the phases of policy and program 
formulation, leaving in most cases one of the 
phases of great importance, such as the evalua-
tion phase. As mentioned by C. Salazar Vargas 
[17], evaluation is indispensable for the analysis 
of public policies, the evaluation tries to explain 
why the facts were given in this or that sense. 

Among the main experts is P. Muller [11], who 
considers public policy as a process of social me-
diation, insofar as the purpose of each public pol-
icy is to take care of the mismatches that may oc-
cur between a sector and other sectors, or even 
between a sector and global society. 

In contrast, R. Velásquez Gavilanes [22] considers 
that a public policy is the process integrating de-
cisions, actions, inactions, agreements and in-
struments, advanced by public authorities with 
the eventual participation of individuals, and 
aimed at solving or preventing a defined situa-
tion as problematic. Public policy is part of an en-
vironment from which it is nourished and which 
it intends to modify or maintain. 

A. Vargas Velasquez [21] mentions that a public 
policy is not an isolated decision but a set of posi-
tions that involve one or more state institutions. 
But it also means the materialization of decisions 
taken in terms of actions that produce results on 
the problematic situation and the actors involved 
with it. Public policy is not static, it is modified 
according to the incidence of the actors with re-
spect to it. 

On the other hand, H. Lasswell [7] proposes to 
consider public policy as a scientific discipline 
and an applied social science [6; 10]. Th. Dye 
states that a policy "is all that government actors 
decide to do or not do" (cited by [10, p. 92]). 

The French researchers Y. Meny & J.-C. Thoenig 
[10] argue that the study of public policies is 
nothing else but the study of the action of public 
authorities in society. A public policy is the work 
of the authorities of governmental public legiti-
macy. This, of course, encompasses several as-
pects, ranging from definition and selection to 
decision-making, administration and evaluation. 
That is to say, the aspects and non-committed 
acts of a public authority in relation to a problem 
or in a relevant sector of its competence, where it 
is presented in the form of a set of practices and 
rules emanating from one or more public actors. 
Finally, the authors conclude that a public policy 
must be able to be presented as a program of 
governmental action in a sector of the society or 
in a geographic space, of which it is attributed the 
following characteristics: content, program, 
normative orientation, factor of coercion and so-
cial competence. 

Public policy can also be conceived as "the set of 
activities of government institutions, which act 
directly or through agents, are directed at influ-
encing the lives of citizens" [18]. 

Another fundamental author in the study of pub-
lic policies, points out [13, p. 37]: 

It can be said that 'policies' deal with those spheres 
considered as 'public'. The idea of public policies 
presupposes the existence of a sphere or sphere of 
life that is not private or purely individual, but col-
lective. The public understands that dimension of 
human activity that is believed to require govern-
mental or social regulation or intervention, or at 
least the adoption of common measures. 

Regarding cultural policies, it is undoubtedly 
necessary to address cultural rights first; since, 
compared to economic and social rights, much 
remains to be done about them. According to 
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M. Aguilera [2], cultural rights are the least de-
veloped with respect to their scope, legal content 
and the possibility of having them respected.  

These rights are treated as the "poor relatives" of 
human rights. It is difficult to find a Constitution 
in the world that contains a chapter that deals 
exhaustively with cultural rights, meaning the 
inclusion of artistic freedom, scientific and cul-
tural communication, copyright, the right of ac-
cess to culture, the right to identity and cultural 
difference, the right to the preservation of cul-
tural heritage, the right to education, religion and 
expression [2]. 

Cultural rights should be considered as those 
fundamental rights that guarantee the free, equal 
and fraternal development of human beings in 
their different contexts of life, using this unique 
capacity that we have, among living beings, to be 
able to symbolize and create senses of life we can 
communicate to others [14]. 

There is a need to promote and strengthen cul-
tural rights, to demand that they be taken seri-
ously and that they be reflected in a specific pol-
icy on the subject. According to J. Symonides [19], 
cultural rights are a neglected category of human 
rights and therefore this can be reflected in a lack 
of consolidated cultural policies. Hence, many 
organizations, such as UNESCO, have been orga-
nizing to give them the corresponding impetus, 
such as Agenda 21 to name a few. 

Cultural policies were defined at a meeting of 
UNESCO in 1967, such as practices and knowl-
edge of administrative or financial management, 
intervention or non-intervention, which serve as 
a basis for state action to meet the cultural needs 
of the community [8].  

For N. García Canclini [4], cultural policies are the 
set of interventions carried out by various agents, 
such as the state, non-governmental organiza-
tions or community groups, with the aim of ori-
enting symbolic development and responding to 
the cultural needs of the population. Culture is 
considered the fourth pillar of sustainable devel-
opment and is increasingly becoming the center 
of local politics, gaining relative weight and visi-
bility through economic, social, urban or intrinsi-
cally cultural factors (identity, memory, creativ-
ity, critical knowledge, etc.), all linked to the con-
cept of development. 

In the second half of the 1980, the so-called "tri-
angle" of sustainable development, described in 
the Brundtland Report [12] and the basic pillars 

of sustainable development (defined as that 
which satisfies the needs of the present without 
compromising the needs of future generations), 
which is currently used in local, national and 
global strategies as a model for analysis and pub-
lic action oriented towards sustainable develop-
ment. 

Responding to this relatively recent phenomenon 
of the centrality of culture, there is a trend that 
stems from the work of J. Hawkes "The Fourth 
Pillar of Sustainability. Culture's Essential Role in 
Public Planning" [5] which advocates that culture 
square "the triangle of sustainable development, 
thus becoming the fourth pillar. 

Agenda 21 of Culture, continues this idea in an 
international document that systematically ad-
dresses the importance of the relationship of cul-
ture, citizenship and sustainability. It is a docu-
ment that expresses a series of commitments 
agreed upon and prioritized by cities and local 
governments, which acts as a "declaration of the 
cultural rights of citizens at the local level" [20, 
p. 41]. 

Also, Agenda 21 for culture was the first docu-
ment of a global nature that sought to establish 
bases for a commitment of cities and local gov-
ernments for cultural development, in which 
representatives of cities and local governments 
from around the world participated. 

In this agenda, principles, commitments and rec-
ommendations were established that collaborate 
with the cultural development of local govern-
ments, with a total of 67 articles that contemplate 
the five dimensions: culture and human rights; 
culture and governance; culture, sustainability 
and territory; culture and social inclusion; and 
culture and economy. 

 

Assessment of cultural policies 

The evaluation of public policies is undoubtedly 
in recent years a central concern of governments, 
policy makers. Since, through this, it allows them 
to formulate policies with rationalization and co-
herences that give real solutions to the social 
problems that must face. 

An important trend in the evaluation is the for-
mative modality, oriented to three questions [16, 
p. 163]: 

1) the extent to which the program is reaching 
the target population,  
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2) the extent to which the presentation of ser-
vices is consistent with the program design 
specifications, and  

3) what resources have been spent or are being 
spent to carry out the program. 

Y. Meny & J.-C. Thoenig [10] point out that the 
evaluation consists of taking sides and giving up 
the evaluation is to leave aside the applicability 
of the social sciences, that is why it is necessary 
to front facing the problems, for this is it is neces-
sary to have greater rigor in understanding the 
effects of public action, which implies three op-
tions for a given public policy. A first option is the 
reference values, these values can be objective 
expressed by a public policy, which will be se-
lected by the analyst and, in the case of the de-
scriptive attitude is not considered any value ex-
plicitly. As a second option are the impacts or ob-
servable effects on the ground, these impacts can 
be seen as transformations linked to government 
actions. Because all public policy has a theory of 
change, but also shows that a policy can be pre-
ventive, that is, it can prevent transformations 
voluntarily or authoritarian, we can also say that 
the impacts can mark the physical environment 
and finally, it is important to point out that the 
effects refer to the opinions and perceptions of 
the people, to their way of believing and thinking, 
more than anything, to the satisfaction of an in-
tervention. 

Thus, we can see that the evaluation function, 
carried out by citizens or analysts, constitutes the 
center of political debate in a society. Both 
J. Mejía [9] and the Spanish Evaluation Society [1] 
agree on three phases of policy evaluation: 

The first is the ex ante or prior evaluation, which 
is carried out prior to the political project or pro-
gram and is intended to provide the appropriate 
criteria for a qualitative decision to implement a 
policy, project or program; this type of evaluation 
is also known as feasibility, when it comes to a 
social policy should be considered its internal 
consistency and feasibility and not only economic 
profitability. 

As a second, we have process evaluation, also 
called continuous evaluation, which is carried out 
during the implementation of the policy and 
seeks to detect the difficulties presented in pro-
gramming, administration, control, etc., in order 
to make the corrections in a timely way and re-
duce the costs of inefficiency. 

And as a third ex post exposure, also known as 
the terminal assessment, or the impact (consid-
ering that the impact assessment establishes the 
extent to which objectives were achieved and 
what their side effects are), focus on whether the 
expected results and the effects, both sought and 
collateral, attributed to the actions or instru-
mented projects were obtained. 

The Agenda 21 of Culture, in its article 25, points 
out the need to "promote the implementation of 
forms of cultural impact assessment to consider, 
with a prescriptive nature, public or private ini-
tiatives that imply significant changes in the cul-
tural life of the cities" [20, p. 10].  

In the document “Culture: 21 actions. Self-
evaluation guide”, approved in the framework of 
the Bilbao Culture Summit (March 2015), estab-
lishes nine lines of action that are intended to 
serve as a basis for the level of development 
achieved by local governments regarding their 
cultural actions and programs: 

- Patrimony, Diversity and Creativity; 

- Culture and Education; 

- Cultural Rights; 

- Culture and Environment; 

- Culture and Economy; 

- Culture, Equity and Social Inclusion; 

- Culture, Urban Planning and Public Space; 

- Culture, Information and Knowledge; 

- Governance of Culture. 

For the purposes of this research the focus is on 
three of the axis: the first of these, cultural rights, 
are aimed to really be exercised or put into ac-
tion, requires cultural policies that give special 
attention to the most vulnerable people and 
groups. The axis of culture and education, em-
phasized that municipal governments must ap-
prove local strategies that link education policy 
with cultural policy and, finally, the axis of equity 
and social inclusion, refers to the importance of 
looking for municipal strategies of the social 
sphere such as health, employment, welfare and 
social inclusion explicitly include cultural aspects 
as tools to combat all forms of discrimination. It 
is sought that the cultural institutions that re-
ceive public support carry out programs related 
to disadvantaged groups such as poverty, exclu-
sion, among others. 
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In 2009, the Spanish Federation of Municipalities 
and Provinces (FEMP3) developed a system of 
indicators to evaluate their cultural policies in 
the following areas: 

- Culture as a factor of development Economic, 
Social and Territorial; 

- Transversality of culture; 

- Access to culture; 

- Culture and citizen participation; 

- Role of initiatives related to memory and inno-
vation in the construction of local identity. 

These themes make up a system of interdepend-
encies and polysemy that makes their isolated 
and individual treatment difficult and even artifi-
cial. 

Regarding to the theme of culture and citizen 
participation, the FEMP establishes three formu-
las of participation: 

1) Use / assistance: refers to the behavior of use 
/ practice and consumption / assistance that are 
given with respect to the local cultural offer; 

2) Proposal: refers to how the local cultural offer 
is planned and configured; 

3) Management: refers to how the local cultural 
offer is implemented, managed or produced. 

And three types of "participant" agents: 

1) Individuals: unorganized individual citizens; 

2) Groups: associations, "non-formal" groups and 
voluntary structures, all linked to culture, in a 
broad sense; 

3) Entities: public institutions (or with a signifi-
cant public participation) or private (commercial 
entities or independent professionals) that inter-
vene in the local cultural field. 

 

Context of the Secondary School No 9 of 
Topolobampo 

The port of Topolobampo, where the educational 
institution is located, it is part of the eight com-
mons of the municipality of Ahome and accord-
ing to the catalogue of localities of the Social De-
velopment Office from the federal government, in 

                                                 
3 Federación Española de Municipalidades y Provincias (in 
Spanish). 

Topolobampo there are 6,032 people, of which 
3,045 are men and 2,987 are women. 

In this locality, there are two secondary schools, 
Technical High School No 9, which is full shift and 
Mar de Cortez High School, which is an afternoon 
shift. Technical High School No 9 was founded in 
the year 1972 and in this one it is offer the tech-
nical specialties of fishing, refrigeration, process-
ing and navigation. From its beginnings, the ob-
jective of this institution was the one to support 
to the families of low resources, offering them the 
service of masculine boarding. In the past school 
year 2015-2016, the school's enrolment was 280 
students, of which 60 are inmate students, who 
participated mostly in the cultural program. 

 

RESULTS AND DISCUSSION 
 

Background and design of the cultural program 

The cultural program "art for social develop-
ment" in the municipality of Ahome is contem-
plated as one of the actions of the Municipal De-
velopment Plan (2014–2016). It was done con-
sidering the importance of establishing programs 
in the most vulnerable communities of the mu-
nicipality. The Direction of the Municipal Insti-
tute of Art and Culture (IMAC) designed a pro-
gram focused on a space with young people on 
risk situations, for this, technical secondary No 9 
was chosen, located in the port of Topolobampo, 
municipality of Ahome. 

According to the Principal´s assistant of the sec-
ondary school the program was planned to carry 
out the cultural project with the young inmates 
because they consider that they are a group at 
risk with problems of family disintegration, un-
derachievement, low income families, and some 
students with behavioral problems in their 
homes and previous schools. The program con-
sisted in three free art workshops: theatre, music 
and painting, which were held from Monday to 
Thursday from 5:00 p. m. to 6:30 p. m. from 
March 15 to May 30, 2016. 

It is important to mention the processes that 
were implemented for the hiring of teachers 
since there are elements that directly or indi-
rectly affect the fulfillment or non-fulfillment of 
certain goals. 

The planning of the program. According to one of 
the managers of the program, the biggest diffi-
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culty that the program had was the little budget 
to hire the instructors of the workshops and buy 
the necessary materials. On the one hand, the 
tabulation of some teachers who give art work-
shops in the municipality of Ahome, in some 
cases is inaccessible to the budget of municipal 
government programs, since some teachers are 
quoted in institutions where they guarantee eco-
nomic perceptions that the municipality can´t 
cover. 

In other cases, they are artists who independ-
ently obtain significant dividends to which the 
municipal government on certain occasions, if 
not the majority, cannot fulfil. 

It is important to mention that in the budget 
heading for this program, the municipal govern-
ment emphasized that it had to include an in-
structor (guitar workshop) of another cultural 
program sponsored by tripartite resources (from 
the Federal Office of Culture, the Sinaloa Institute 
of Culture and the Municipality of Ahome), within 
the framework of programs approved by the 
Citizen Council for Municipal Cultural Develop-

ment, requesting the instructor to develop part of 
their activities in the secondary school, since they 
only had a budget for two workshops. 

The availability of instructors. The inconveniences 
of the availability of some artists were also curi-
ously a factor that played against the hiring of the 
teachers who would give the workshop, most 
were developing activities in public or private 
institutions and some could only at certain times, 
contrary to the Idea that could prevail in the 
imaginary collective artists are more occupied 
when they are occupied. 

The experience of the instructors. Because of the 
above, it is difficult for the council to demand cer-
tain conditions when there are no elements to 
reconcile the interests of the artists with those of 
the program itself, some of the teachers could 
find some experience in their field, but in others 
it was evident that it lacked an artistic pedagogy 
suitable for the goals that the city council itself 
had in mind (Table 1). 

 

Table 1 – Biographical data of workshop facilitators 

Workshop 
Facilitator 

Gender Age Training Experience as an instructor 
Guitar Masculine 35 Bachelor in music, specialty in classical music 7 years as a guitar instructor 

Painting Feminine 18 
High school and a course in painting in the 
vocational school of art 

No experience 

Theatre Masculine 40 Self-learning actor in independent groups 
5 Years as an actor and 
theatre director 

Source: Own elaboration based on interviews 

 
Material Resources for the workshops. The young 
participants in the workshops were given the 
necessary materials such as guitars and painting 
materials: paper shells, water paints and drawing 
pencils. In the case of the guitar workshop, the 
instructor took the guitars (purchased with the 
program budget mentioned above) and the gui-
tar instructor was not provided with material. 

 

Diagnosis on the level of cultural consumption of 
participants in the cultural program 

The results obtained from the questionnaires ap-
plied at the beginning of the cultural program 
show that young inmates have limited contact 
with art and culture outside of what is shown to 
them in Secondary School. 

First, to know the social and economic context of 
the students was considered essential for this 
research and the socio-demographic data ob-
tained, show that the general socioeconomic 
level of these students is medium to low and the 
educational level of the parents is located be-
tween secondary and high school, a factor that 
has probably influenced the type of cultural con-
sumption of students that will be shown later. 

The second category of analysis was "use of lei-
sure time", where it was observed that young 
people use their free time for various activities, 
among which exercise, internet use and TV. Be-
low the results for the total of 48 students is 
shown (Figure 1). 
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Figure 1 – Leisure time use 

 
The third category of analysis focused on "cul-
tural consumption", which was divided into four 
areas: cultural sites visited, attendance at festivi-
ties, attendance at cultural and artistic work-
shops, and appreciation of shows on public 
roads. 

As for the cultural sites visited, the one that had 
the highest incidence was the Natural Park and 
the least visited is the House of Culture, even 
some of the young people surveyed did not know 
what the item "House of Culture" was referring 
to. The full graph is shown below (Figure 2). 

 

 

Figure 2 – Cultural consumption 

 

 
Regarding attendance at festivities, the fairs were 
the ones that received the highest percentage of 
attendance, since 39 of the 48 students surveyed 
mentioned that they have attended fairs on more 
than three occasions, also, civic festivities also 
have a significant positive percentage, reaching 
96 % attendance at least once (Figure 3). 

Carnivals reach 52% in the assistance option on 
more than three occasions, while religious festi-
vals and artistic festivals present similar results 
in the different options, having the first 75% at-
tendance at least once and the second 73% in the 
same field. 
 



Traektoriâ Nauki = Path of Science. 2017. Vol. 3, No 8  ISSN 2413-9009 

Section “Sociology”   2009 

 

Figure 3 – Attendance to festivities 

 
The section on "Participation in artistic and cul-
tural workshops" shows that most of the young 
interns have never attended an art workshop, 
since only the drawing and music workshops had 
a greater impact on the participation of young 
people, are the only items that obtained a posi-

tive percentage of participation of 58 % and 
62.5 % respectively. The workshops in which 
most of the young people have not participated 
or have attended little are photography, litera-
ture, sculpture and theatre (Figure 4). 

 

 

Figure 4 – Workshop participation 

 
In the section on "Appreciation of public per-
formances" the most attended kind of show is 
music, since 23 of the 48 students surveyed indi-
cated that they have been to see this type of spec-

tacles more than three times. The public specta-
cle less seen according to the results of the sur-
veys is related to sculpture (Figure 5). 
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Figure 5 – Appreciation of public performances 

 

According to the information above, it can be de-
duced that it is necessary to socialize, and to dis-
seminate in a broader and sustained manner all 
that in the matter of culture has the municipality 
of Ahome. In addition, the diagnosis reflects the 
urgent need for cultural policies and programs 
that pay special attention to the most vulnerable 
people and groups, considering the tangible and 
intangible aspects of the promotion of art and 
culture. Likewise, the municipal government 
could articulate educational and cultural pro-
grams that value in an efficient and effective way 
the cultural resources and thus be able to con-
tribute to a greater cultural consumption in the 
population. 

 

Development of the cultural program from the 
perspective of young participants and facilitators 

Initial Expectations. There was an inquiry about 
the expectations they had at the beginning of the 
cultural program. Most participants noted that 
the workshop they chose was the one that most 
attracted their attention. They expressed that " 
we expect to learn a lot about it”, as the schedule 
seemed 100% adequate to develop in the eve-
ning shift after finishing their high school classes. 

They were asked about expectations as to the 
workshop facilitator, responses varied. Most of 
the guitar pupils answered that they expected 
the teacher to be patient, followed by this charac-

teristic are the qualities "to know how to explain" 
and "who knows a lot of guitar"; The painting 
students pointed out that what they expect from 
the workshop teacher is that "clear up all 
doubts", followed by the "be patient" option; and 
the theater students indicated that they expect 
"to be able to explain". From what is perceived, 
most of the interns have negative references to 
the performance of some professors who do not 
tempt them or who do not know how to explain, 
not of the cultural and artistic field, since they 
have not had previous experiences, but rather of 
the academic field. 

Regarding the question "what do you expect 
from your classmates?", The students surveyed 
at the guitar workshop mentioned that the most 
important thing is for their peers to take care of 
the workshop materials; the painting students 
agreed that the three most important options are 
"respect", "pay attention" and "good behavior in 
class"; While theatre students emphasized re-
spect as the most important option. 

Guitar workshop development. For the participants 
of the guitar workshop was their first experience 
with this instrument, who expressed their desire 
to be able to rehearse more continuously and 
with a greater number of hours, however, the 
workshop lasted a short time (4 months), the 
lack of possibilities for the facilitator to attend 
was a factor that the students regretted, a situa-
tion that was not considered by the IMAC and 
which is, obviously, a serious failure because it 
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generates a counterproductive emotive effect, 
the young people lamented that the teacher did 
not attend all the programmed classes for having 
other commitments, even though the facilitator 
expressed great interest in supporting the stu-
dents, his personal and work agenda was an ele-
ment that worked against the project of the 
workshop. 

The intervention of the facilitator had an impor-
tant emotional impact in the youngsters of the 
school, if it is considered as a success to facilitate 
the encounter with a musical instrument in an 
environment designed for it and with a person 
willing to transmit knowledge in relation to that 
instrument; this seemingly small experience 
could have further effects that a workshop hardly 
will be able to gauge or evaluate in its right 
measure, somehow the effects of art are tempo-
rally conditioned as a unique experience are in-
cubated in the people and will become significant 
in their integral formation, the possibility of be-
ing attended from the elementary perspective of 
art that does not qualify or become an experience 
of a coercive nature will give the youth an idea of 
art very linked to freedom, a condition not given 
by other experiences of a formative nature. 

The guitars were provided by the facilitator and 
they remained at the school while the workshop 
was held, so those who wished could practice 
outside the workshop hours during the after-
noons they had available. 

The commitment to the development of a skill 
linked to learning and master an instrument such 
as guitar is eminently personalized, so the strat-
egy of designing a program in which students 
could continue practicing outside the workshop 
classes will surely have its repercussions in the 
future, since there were enough young people 
who applied to experiment and work with the 
guitar. 

The facilitator, when interviewed, stated that his 
goal was to form a group and set up a small gui-
tar recital, an objective that was not fulfilled since 
the students had no previous knowledge of the 
instrument and the guitars were insufficient for 
all the participants. 

It was observed that the objectives and goals to 
be achieved by this program were not met with 
some of the expected products, however, the stu-
dents expressed their interest to continue study-
ing the instrument. 

Where there was a coincidence was in the type of 
music they wanted to be taught, since the teacher 
indicated that although "the aim of the guitar 
workshop is to teach classical music, there will 
also be time for students to learn some pieces of 
music of their preference". The obvious thing is 
that the objective was not in accordance with the 
needs of the students. The teacher is a career 
musician, but the conditions for teaching classical 
music in a three-hour workshop a week seems 
difficult to achieve. As for the students surveyed, 
they mentioned that what they would most like 
to learn is classical music and ballads, with a 30% 
mention each, followed by the regional music op-
tion with a mention percentage of 20%. 

One of the objectives mentioned by the facilitator 
of the workshop is to form a guitar orchestra and 
present a recital at the end of the workshop, this 
is consistent with the expectation of the young 
inmates, as they mentioned that they hoped to 
learn songs, they were also interested in learning 
to read musical notes, an aspect that is addressed 
in the subject of solfeggio, which was the first to 
be given to the boys. 

Development of the painting workshop. The painting 
workshop was the most constant, although the 
facilitator had little experience she was able to 
work with young people in a positive way. Ac-
cording to the testimony of the instructor the dis-
cipline was a difficult aspect to control, especially 
at the beginning of the workshop; she clarified to 
the students that this was the only workshop that 
was developed four days a week, therefore she 
managed to give greater continuity to develop-
ment of the skills of the young participants. The 
instructor also attended in hours and days off 
schedule to meet needs or requests of young 
people. 

One of the constants of the workshops was the 
polarity that existed between the instructors, 
some extremely dedicated to the dynamics and 
others at the opposite end without enough time 
to accompany them, besides this polarity mani-
fested in the time that the teachers had, giving 
the ages of each of them, academic training and 
work experience, which opens a space to develop 
some working hypotheses that could focus on 
these differences and what are the effects in the 
development of cultural practices. 

One aspect to emphasize in this sense, is the one 
related to the age and the work experience or the 
documentation of some facilitators, specifically 
the teacher of the painting workshop, a young 
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woman of 18 years with little experience in the 
teaching, this disadvantage also becomes the 
element of analysis in the later development of 
workshops. To overcome this disadvantage, she 
gave the workshop much dedication that was an 
important factor in generating empathy with the 
students of the school and in obtaining better re-
sults. 

A painting workshop that the teacher comple-
mented with patience, tolerance, active listening 
and solidarity with the workshop, the conditions 
that can obviously be considered as a plus for 
her. She managed to teach some techniques that 
allowed the students to finished some good 
paintings, so this is a prove that, if the instructor 
can strength the self-confidence in the young, the 
achievements can also exceed their expectations. 

The young people stated at the end of the work-
shop they were excited about having done three 
works of painting mostly on themes related to 
the port landscape and about characters (comic 
heroes) of their preference. They acknowledged 
that the teacher gave them the facilities to choose 
the subject. 

Development of the theatre workshop. The theatre 
workshop had few participants, ranging from 4 
to 6 students. In this workshop, it was much 
more difficult to get young people excited, the 
instructor did not attend in some occasions, 
which was discouraging the participation, it was 
not possible to mount any final work with the 
young people. 

Even though the theatre workshop did not cul-
minate in a final work, it is necessary to consider 
relevant aspects of it such as the young people 
who participated in this formative experience as 
actors that became involved in a creation process 
that was much more complex than other disci-
plines, since they developed the capacity to dia-
logue around a text that was redesigned accord-
ing to their own experiences. And although it is 
true that the work did not end on stage, there 
were ephemeral staging on each occasion that 
they rehearsed in the hall. 

Contribution of the workshops. In short, the stu-
dents considered important the development of 
new artistic expression skills, activities that al-
lowed them to occupy their time in a fun way and 
in turn allowed them to de-stress from all the 
daily work in school; 100% of the students ex-
pressed their interest that the workshops will 
continue the next cultural cycle and 50% indi-

cated that they would like to have other activities 
focused on sports. 

Within the practices they carried out, the facilita-
tors established affective links with the partici-
pants, related to one of the thematic axis about 
human rights, the possibility of coexistence and 
working on issues related to participatory asser-
tive communication. This was mostly appreci-
ated in the paint shop. 

Undoubtedly, culture cannot be subject to the 
production of subjectivities about its value and 
its importance in the socio-economic and politi-
cal machinery. The purpose of cultural discourse 
must be supported in the systematization of its 
planning and evaluation processes that commu-
nicate with certainty its achievements in the 
short, medium and long term. 

 

CONCLUSIONS 

The cultural program "Art for the social devel-
opment" developed in the Secondary School 
No 9, was included, although of incipient form, in 
the axis of action scooped by the Agenda 21 of 
Culture, from the perspective of the social inclu-
sion and the socialization of the cultural rights of 
young people. While it is true that elements that 
have not been evaluated for their transitive di-
mension, the inherent characteristic of the trans-
formation processes, it can be deduced, accord-
ing to testimonies issued by the participants to 
the workshops, that there is an optimistic indica-
tion to ensure that in the short time the young 
people who enter to one of the workshops, rec-
ognize the fact that they were taken into account 
by the municipality's program and, as it was ex-
pressed in their comments, the satisfaction of so-
cial inclusion and the feeling of belonging. 

It was detected that some of the goals were not 
met, such as forming a group of strings to show 
the learning obtained in the guitar and theatre 
workshop, since only the drawings and paintings 
of the painting workshop were exhibited. 

Also, it was observed the need for greater sup-
port by the government through the Office of 
Public Education and Culture of the State of Si-
naloa towards the secondary school and the 
boarding school as it is a school with infrastruc-
ture problems and lack of staff to support stu-
dents in the afternoons. 

Likewise, other programs are required to pre-
vent antisocial behavior in young people, since 
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the main problem they have among them is ex-
cessive violence among peers, they are bullying 
as it is a game among them. Since they have new 
activities in which to invest their free time, the 
violence diminished, hence the importance of 
greater cultural, sporting and artistic activities, 
among others. 

And even if the distinctive feature of culture is 
linked to the emotional and spiritual transforma-
tion of the subjects involved in cultural proc-
esses, it will be an exercise in the creativity of 
public policy to find indicators that point out the 
advantages that these transformations in sub-
jects and in the community in general mean for 
the development of a community that persists in 
the search for guarantees of peaceful coexistence 
in a local development environment. 

The social tool provided by the agenda 21 of cul-
ture from an integrative approach, gives guide-
lines to obtain doses of credibility that base the 
potential of the cultural process on social trans-
formation. 

Cultural politics and cultural programs in Ahome 
have at best a vision of culture from the aesthetic 
point of view that limits their scope and which is 

still in the process of becoming a vision that es-
tablish a systematic cultural development based 
on the Agenda 21, which prioritize in its cultural 
proposal, the factor of transversality of culture, 
access to culture, citizen participation, innovation 
in the construction of local identity and culture as 
a factor of economic, social development and ter-
ritorial. 

The contemporary era requires a greater empha-
sis on the need for cross-cutting approaches in 
the development of cultural programs and ac-
tions that allow the development of a public pol-
icy with connectivity characteristics towards sus-
tainable development. In addition, they require 
determining the approach that generates cultural 
works, vision of pluralistic perspective, that at-
tend the technological revolution and the culture. 

In an odd world where the distorted industry of 
violence imposes the practices of social coexis-
tence, it is imperative to provide cultural activi-
ties with tools that allow it to consolidate pro-
grams and actions at the local level that pro-
motes the pacific coexistence and make better 
human beings in every aspect. 
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 Abstract. This article centres on validating a proposed model, socio-
environmental design factors (SEDeF) meant to complement the penal 
system in the area of combating residential neighbourhood crime within 
the Nigerian residential estates. The research sought experts’ opinion on 
the desirability and sustainability of the model. Purposive and snow-ball 
sampling methods were adopted to administer 100 sets of questionnaire 
out of which 62 were considered usable for the analysis after data 
screening. SPSS and SEM-AMOS were the key analytical tools adopted to 
conduct the reliability test, normality test, cumulative mean, exploratory 
factor analysis (EFA) and the measurement model. The results of the 
analysis showed that, from the perspectives of the experts, the model is 
desirable and sustainable for the purpose for which it is proposed 
(Neighbourhood crime control). The model, if tenaciously implemented is 
capable of boosting housing values/investment, improve national economy 
and ensure civic and serene residential neighbourhood. 

Keywords: experts’ opinion; measurement model; residential 
neighbourhood crime; SEDeF model; validation. 

 

 

INTRODUCTION 

The importance of residential property (housing) 
to mankind cannot be underestimated. Apart 
from providing living accommodation, it could 
serve as a source of investment which in no small 
measure could influence the prosperity of a given 
economy [2]. Hence, any negative influence on 
housing in the form of residential neighbourhood 
crime (property crime) should be a concern not 
only for researchers but also for government and 
practitioners alike. As a matter of fact, property 
crime is soaring globally [12] and this over time 
had called for a paradigm shift in crime control 
technique especially from the penal system to a 
better technique. It is in the light of this that the 
authors of this article proposed in their earlier 
research a model titled socio-environmental de-
sign factors (SEDeF) as a modern and more effi-
cient residential neighbourhood crime preven-
tion strategy based on Nigeria situation. 

The thrust of the model dwells on the premise 
that a conceptual marriage between crime pre-
vention through environmental design (CPTED) 
and crime prevention through social develop-
ment (CPSD) would produce better result in 
crime prevention [19].This concept has been 
tested and seen to be working in countries like 
Canada, United States of America, United King-
dom, Australia and few other countries in Europe 
and Asia [16]. CPTED as a concept believes that a 
purposeful manipulation of residential develop-
ments through design is capable of discouraging 
prospective offenders. The elements of CPTED 
include access control, activity support, territo-
rial functioning and natural surveillance among 
others [9, 17]. CPSD on the other hand believes 
that a sincere and concerted effort in tackling the 
crime risk factors like unemployment, illiteracy, 
homelessness, family disintegration, juvenile de-
linquencies and poverty among others which lit-
erature identify to be the root causes of crime, 
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through effective social development pro-
grammes is capable of stemming down crime 
rate if not eliminating criminal tendencies [21, 
23, 25].  

In order to validate the potency of this proposed 
model, this particular research was embarked 
upon and it centred on seeking experts’ opinion 
on the efficiency and sustainability of socio-
environmental design factors (SEDeF) model as a 
veritable crime prevention strategy within the 
Nigerian residential neighbourhoods. 

Hence, in line with the objective of the study, this 
paper consists of five sections. Section one treats 
general introduction to the study with reference 
to relevant literature. The section two describes 
the methodology adopted for the study, whereas 
section three presents the data analysis and re-
sults. Section four discusses the results of the 
analysis, Section five concludes the paper, as well 
as presenting the limitation of the study and fur-
ther research. 

 

MATERIALS AND METHODS 

In line with the purpose of this research, that is, 
to seek experts’ opinion on the applicability and 
sustainability of socio-environmental design fac-
tors (SEDeF) model as a compliment, if not sub-
stitute, to the penal system in the area of residen-
tial neighbourhood crime prevention, a struc-
tured questionnaire made up of 5-Likert scale 
design centering on the sustainability of the 
model (SUS), relevance of the model to the na-
tional economy (SNE), SEDeF and residential 
neighbourhood crime (SRNC) as well as the rela-
tionship between SEDeF and residential property 
values (SRPV). The measurement instrument 
passed through data screening which included 
missing values/data, reliability test, normality 
test and expository factor analysis (EFA). The re-
fined data were later subjected to validity tests 
(discriminant and convergent) in order to build a 
fitted measurement model. As a way of introduc-
ing the thrust of the model SEDeF to the selected 
experts, a two page write-up was attached to the 
questionnaire.  

The analysis of the data was initially based on 
100 sets of questionnaire rolled out, out of which 
76 were retrieved and 62 passed the screen test 
and were found usable for the analysis. The re-
spondents covered senior academic and practic-
ing professionals in the field of real estate, hous-
ing, urban and regional planning, legal practice 

and senior government officials. Purposive and 
snow-ball sampling techniques were adopted 
due to the nature of the respondents. The re-
spondents were selected from academic institu-
tions, government offices and private practice 
within the south-western Nigeria where the ini-
tial research was carried out. 

Considering the uniqueness of the research, most 
of the questions were formulated by the re-
searchers with reference to existing literature. 
The 5-Likert scale adopted the two extreme 
agreements, that is, strongly disagree to strongly 
agree. The findings were based on the existing 
benchmark setting for each stage of the analysis 
upon which the conclusions of the research were 
drawn. 

 

RESULTS AND DISCUSSIONS 
 

Data analysis process: Introduction 

Prior to the process of data analysis, the data col-
lected from the respondents were coded and en-
tered into statistical package for social science 
(SPSS) version 22 in order to prepare the data for 
analysis process. Also, the missing data were 
considered as missing values. Established codes 
were employed to assign numbers for each re-
spondent answer, thus, enable the transference 
of the data from the usable questionnaire col-
lected to SPSS. 

In summary, after data were entered into the 
SPSS data file, data screening processes were 
conducted. These were to identify errors such as 
out of range values and omitted entries in the 
process of data entering. Therefore, original 
questionnaire were used to correct all the identi-
fied errors before the commencement of the ap-
propriate data analysis process for this research. 
Next were the assessment of normality and reli-
ability of the data collected.  

SEM-AMOS which incorporates the factor analy-
ses was adopted being a relatively modern mul-
tivariate analytical tool which has been recom-
mended to measure relationships among vari-
ables [3]. Its diverse means of reaching research 
conclusions make it preferable. 
 

Assessment of normality 

Z. Awang [3] asserted that assessment of a scale 
data is commonly assessed to determine normal-
ity of the data distribution. The reason is that 
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both factor analysis and structural equation 
modelling require variables to be normally dis-
tributed. More so, distributions of data that is 
highly skewed or with high kurtosis suggest non-
normality and this implies that there may be 
presence of outlier cases which resultantly af-
fects the estimation. J. Pallant [20] stated that dis-
tribution of variables needs to be checked before 
using them in the analysis process. 

In addition, this research checked for the outliers 
in the data distribution scores by examining the 
normality probability plots (Normal Q-Q plot) 
and the results showed that there was no serious 
divergence from the normality. In addition, data 
distribution box plot were checked and 14 out-
liers were identified out of the 76 useable re-

spondents (cases) in the data distribution. There-
fore, upon the completion of the descriptive 
analysis, only 62 respondents (cases) were used 
for the multivariate research statistical analyses. 

J. Pallant [20] recommended that the skewness 
and kurtosis values of -1 to +1 are considered a 
symmetry distribution which are suitable for pa-
rametric tests and presume a normal distribu-
tion. In this regards, the absolute value of skew-
ness and kurtosis for the entire constructs in this 
research were presented in Tables 1–4 to estab-
lish that they are within the recommended 
ranges. This implied that data distribution for 
this research satisfied univariate normality. 
Therefore, additional modification of the data 
was not needed. 

 

Table 1 – Descriptive statistics for the experts’ perception of SEDeF and the national economy (SNE) 

Code Item’ Description 
Mean Skewness Kurtosis 

Statistics Statistics Statistics 
SPGG SEDeF can promote good governance 3.56 -.543 -.424 
SCIN SEDeF is capable of curbing incivility 3.55 -.504 -.741 
SRPS SEDeF reduces public spending 3.50 -.498 -.630 
SEPR SEDeF enhances public revenue 3.55 -.571 -.605 
SRNP SEDeF lessens neighbourhood policing 3.55 -.592 -.382 
SGFEP SEDeF good for economic prosperity 3.65 -.584 -.346 
SIMC SEDeF is more civil 3.58 -.600 -.454 

 
In Table 1, the mean, skewness and kurtosis val-
ues of the entire items for the respondents’ un-
derstanding of the relevance of SEDeF model to 
the national economy were presented. The cu-

mulative mean value for the construct on a 5-
Likert scale was 3.562 and this indicated that ex-
perts have good perceptions of the relevance of 
SEDeF model to the national economy. 

 

Table 2 – Descriptive statistics for the experts’ perception of the sustainability of SEDeF model (SUS) 

Code Item’ Description 
Mean Skewness Kurtosis 

Statistics Statistics Statistics 
PSSS Political structure will support SEDeF  3.68 -.672 -.226 
BAFS Cost-Benefit analysis favours SEDeF  3.60 -.595 -.479 
SESS Socio-economic supports SEDeF 3.77 -.830 .059 
SPSI SEDeF will enjoy public support to implement 3.56 .131 -.576 
SIBN SEDeF implementation will benefit Nigerians 3.63 -.610 -.365 
SSSO SE$DeF can be sustained over time 3.60 -.595 -.497 
SBEP SEDeF brings economic profitability 3.47 -.521 -.362 
SEMP SEDeF brings environmental profitability 3.69 -.691 -.334 
GASF There will be general acceptability for SEDeF 3.66 -.669 -.417 

 
In Table 2, the mean, skewness, kurtosis and val-
ues of all the items of measurement for the sus-
tainability of SEDeF model as scored by the ex-
perts from within the relevant professions were 
presented. The cumulative mean value for the 
SEDeF sustainability was 3.629 on a 5-Likert 
scale and this indicated that the experts believed 

in the sustainability of SEDeF model as a verita-
ble neighbourhood crime prevention technique. 
However, research finding made known that 
socio-economic capacity of Nigeria as a nation 
will support the implementation of SEDeF which 
scored highest mean (3.70). 
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Table 3 – Descriptive statistics for the experts’ perception of the relationship between SEDeF and residential 
property values (SRPV) 

Code Item’ Description 
Mean Skewness Kurtosis 

Statistics Statistics Statistics 
SDHV SEDeF determines housing values 3.68 -.672 -.226 
SPREP SEDeF promotes real estate practice 3.60 -.595 -.497 
SCND SEDeF curbs neighbourhood decline 3.68 -.693 -.292 
SBHI SEDeF boosts housing investment 3.71 -.591 -.424 
SDRM SEDeF discourages residential mobility 3.69 -.669 -.274 
SIHV SEDeF increases housing values 3.55 -.504 -.741 
SCNS SEDeFcurbs neighbourhood stigmatization 3.65 -.353 -.714 

 
In Table 3, the mean, skewness and kurtosis val-
ues of the entire items for the respondents’ un-
derstanding of the relationship between SEDeF 
model and residential property values were pre-
sented. The cumulative mean value for the con-

struct on a 5-Likert scale was 3.650 and this indi-
cated that experts have good perceptions of the 
relationship between SEDeF model and residen-
tial property values. 

 

Table 4 – Descriptive statistics for the experts’ perception of the relationship between SEDeF and residential 
neighbourhood crime (SRNC) 

Code Item’ Description 
Mean Skewness Kurtosis 

Statistics Statistics Statistics 
SSDB SEDeF stems down burglary 3.68 -.672 -.226 
SCI SEDeF controls incivility 3.60 -.595 -.497 
SDPPC Social development programs cures crime  3.68 -.693 -.292 
SNCPS SEDeF, a veritable crime prevention technique 3.71 -.591 -.424 
VSCPS Virtual house curbs property crime 3.69 -.669 -.274 
SCCRF SEDeF cures crime risk factors 3.55 -.504 -.741 
EDCPS Environmental design curbs property crime 3.65 -.353 -.714 

 
In Table 4, the mean, skewness, kurtosis and val-
ues of all the items of measurement for the rela-
tionship between SEDeF model and residential 
property values as scored by the respondents 
were presented. The cumulative mean value for 
the residential neighbourhood crime was 3.567 
on a 5-Likert scale and this indicated that the re-
spondents believed in the relationship between 
SEDeF model and residential neighbourhood 
crime. However, research finding made known 
that ‘SEDeF as a veritable crime prevention tech-
nique scored highest mean (3.71) while SEDeF as 
a cure to the crime risk factors scored least mean 
value (3.55). Nonetheless, it is obvious that this 
research outcome infers that experts support the 
relationship between the SEDeF and residential 
neighbourhood crime (RNC) which corre-
sponded with [22] and [24] research findings. 
 

Reliability assessment 

Reliability is the degree to which research meas-
urement are free from random error and the ex-

tent to which a scale used produces consistent 
results if repeated measurements were made on 
the variable concern [10, 20]. This implies that 
reliability and error are related and that the lar-
ger the error, the smaller the reliability of the re-
search measurement or vice-versa. As a result, 
the reliability of the total scale of every con-
structs in this research was examined to ascer-
tain their internal consistency. J. Pallant [20] rec-
ommended that Cronbach’s alpha values 
above 0.7 are considered appropriate and ac-
ceptable, even though, above 0.8 are preferable. 

Table 5 presents the reliability analysis result for 
SEDeF and National Economy (SNE), Sustainabil-
ity of SEDeF (SUS), SEDeF and Residential 
Neighbourhood Crime (SRNC); SEDeF and Resi-
dential Property Values (SRPV). The Cronbach 
alpha for SNE, SUS, SRNC and SRPV are 0.800, 
0.778, 0.875 and 0.866 respectively. These values 
exceeded 0.70 indicating that the items are reli-
able for measuring the respective constructs 
[20]. 
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Table 5 – Reliability Analysis 

Factors/Constructs Items 
Cronbach 

alpha 

SEDeF and National 
Economy (SNE) 

SPGG, SCIN, 
SRPS, SEPR, 
SGFEP and 
SIMC 

0.800 

Sustainability of 
SEDeF (SUS) 

PSSS, SESS, 
SIBN, SBEP, 
SENP and GASF 

0.778 

SEDeF and 
Residential 
Neighbourhood 
Crime (SRNC) 

SSDP, SDPPC, 
SNCPS, VSCPS, 
SCCRF AND 
EDCPS 

0.875 

SEDeF and 
Residential 
Property Values 
(SRPV) 

SDHV, SPREP, 
SCND, SBHI, 
SDRM, SIHV, 
and SCNS 

0.866 

 

Exploratory Factor Analysis 

Exploratory factor analysis (EFA) is generally 
employed in the multivariate statistical analysis 
to select set of items from a large pool of group 
into a manageable form. This is simply termed 
data reduction process in the statistical analysis. 
The purpose is to examine the relationships 
among the variables prior the application of the 
confirmatory factor analysis [18, 20]. However, 
Z. Awang [4] argued that exploratory factor 
analysis cannot assess unidimensionality di-
rectly, in fact, EFA is commonly used to assess 
the factor structure of a scale. However, J. Hair 
[13] reported that confirmatory factor analysis 
(CFA) is a more reliable method for use in a re-
search model where hypotheses about relatively 
new constructs of variables exist such as the case 
of this research’s proposed Socio-Environmental 
Design Factors (SEDeF) model. In this regards, 
the EFA for this research and EFA final result is 
presented in Table 6. 

The 30 items of the four constructs measuring 
the validation of the sustainability of SEDeF 
model assessment scales were subjected to ex-
ploratory factor analysis using SPSS version 22 
out of which 30 items passed the data reduction 
process. Prior to performing EFA, the suitability 
of data for factor analysis was assessed and satis-
factory.  

Inspection of the correlation matrix showed the 
presence of several coefficients of minimum of 
0.5. 

Table 6 – Exploratory factor analysis for the research 
constructs 

 
Rotated Component Matrix 

1 2 3 4 
SPGG    .776 
     
SRPS    .616 
SEPR    .643 
SGFEP    .718 
SIMC    .565 
SDHV     
SPREP   .720  
SCND   .812  
SBHI   .863  
SDRM   .852  
SIHV   .689  
SCNS   .853  
     
SESS  .774   
SIBN  .668   
SBEP  .599   
SENP  .862   
GASF  .689   
SDPPC .900    
SNCPS .930    
VSCPS .497    
SCCRF .785    
EDCPS .893    
SSDB .798    

 

In addition, Kaiser-Meyer-Olkin value score was 
0.725 which exceeded the recommended value of 
0.6 [14] reached statistical significance, support-
ing the factorability of the correlation matrix 
(Table 7).  

 

Table 7 – KMO and Bartlett’s Test 
Kaiser-Meyer-Olkin Measure of 
Sampling Adequacy 

.725 

Bartlett's Test of 
Sphericity 

Approx. Chi-
Square 

894.862 

df 300 
Sig. .000 

 

Measurement Model 

The use of structural equation modeling (SEM) in 
analyzing the data through AMOS 21.0 software 
required a two-step approach which was em-
ployed as a pre-requisite for the use of SEM [3]. 
The first step required the preparation of the 
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measurement model estimated for the purpose 
of confirmatory factor analysis (CFA) with the 
principal aim of checking the model fit and valid-
ity. The goodness of fit is in agreement with the 

laid down principles. Findings as presented in 
Figure 1 show that the factor loadings after nec-
essary deleting were found to be significant.  

 

 

Figure 1 – The measurement Model 

 
That is, not less than 0.5 [4, 13]; the chi-
square/df stood at 1.183 which is less than the 
benchmark 0f < 5.0 [15]; CFI is 0.956 [6]. TLI is 
0.947 [7]; RMSEA (root mean square error of ap-
proximation is 0.055 which is less than the 
benchmark of ≤ 0.080 [8]. In summary, these re-
sult figures meet all the recommended criteria 
for the good model fit [3, 5, 13]. 

To ensure that the model is properly fit, the data 
were also tested for construct validity which in-
volved the discriminant and convergent validity 
as well as the correlation matrix for the entire 
research constructs [4, 13]. 

Discriminant validity is achieved when the 
square root of the Average Variance Extracted 
(AVE) is greater than the correlation with other 
constructs [13]. The loadings of all reflective in-
dicators are above 0.5 (being new measurement 
instrument) after the data had been refined 
through reliability test (Cronbach alpha) and ex-
pository factor analysis (EFA). The values of 
composite reliability for all reflective constructs 
are above 0.7 [3, 13] and the AVE for each con-
struct is above 0.40 [11] confirming a convergent 
validity as shown in Tables 8–9. 
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Table 8 – The summary of measurement Model 
Construct Items Loadings CRa) AVE b) 
SNE SPGG 0.51 0.82 0.44 
 SCIN 0.50   
 SRPS 0.70   
 SGFEP 0.73   
SUS SESS 0.62 0.83 0.47 
 SIBN 0.51   
 SBEP 0.64   
 SENP 0.88   
 GASF 0.41   
SRPV SDRM 0.73 0.84 0.52 
 SBHI 0.91   
 SCND 0.55   
 SPREP 0.83   
 SDHV 0.50   
 SCNS 0.85   
SRNC SSDB 0.63 0.92 0.70 
 SDPPC 0.65   
 SNCPC 0.75   
 SCCRF 0.83   
 EDCPS 0.79   

Note:  
a) Composite Reliability (CR) = (square of the sum-
mation of the factor loadings) / {(square of the sum-
mation of the factor loadings) + (square of the sum-
mation of the error variances); 
b) Average Variance Extracted (AVE) = (summation of 
the square of the factor loadings) / {(summation of 
the square of the factor loadings) + (summation of 
the error variances)} 

 

Table 9 – Correlation matrix for the entire research 
constructs 
 SNE SUS SRNC SRPV 
SNE 0.66    
SUS 0.12 0.68   
SRNC 0.05 0.24 0.84  
SRPV 0.43 0.18 0.43 0.72 

Note: N=62; Numbers in parentheses are standard 
error; SNE = SEDeF and the national economy; SUS = 
Sustainability of SEDeF; SRNC = SEDeF and Residen-
tial Neighbourhood Crime; SRPV = SEDeF and Resi-
dential Property Value 

 

The main intention of the analyses is to build a 
measurement model that is adequately fit. From 
the foregoing, this has been achieved. The inter-
pretation of this achievement is that the respon-
dents (experts in related professions) in line with 

the measurement instruments adopted support 
the sustainability and desirability of socio-
environmental design factors (SEDeF) model as a 
veritable strategy for residential neighbourhood 
crime in Nigeria. The various aspects of the 
analysis supporting the result of the research in-
clude the reliability test (all above 0.7), normality 
test (all within the benchmark of -1 to +1), the 
cumulative mean of the constructs (all above 3.5) 
which indicates that the responses of the re-
spondents were above average, the discriminant 
validity, convergence validity, correlation matrix 
and the fitted measurement model. The outcome 
of all these findings is that if the tenets of the 
model (SEDeF) could be tenaciously imple-
mented, it would go a long way in curbing resi-
dential neighbourhood crime thereby enhancing 
a liveable housing environment which could 
translate to boosting housing investment as well 
as improved national economy. 

 

CONCLUSION 

From the research findings, it was statistically 
established that residential neighbourhood crime 
is transparently present within the Nigerian 
landscape [1] and that penal method of crime 
control strategies was prominent which existing 
studies had described to be grossly insufficient 
[22]. Hence, socio-environmental design factors 
(SEDeF) model was proposed as a better tech-
nique to the penal system. Consequently, from 
the responses of the various experts on the suit-
ability and sustainability of SEDeF model as a 
veritable residential neighbourhood crime pre-
vention alternative, which were statistically ad-
judged to be positive, it can therefore be asserted 
that the model is capable of effectively tackle 
residential neighbourhood crime as it is seen to 
be working in other countries like Canada, Aus-
tralia, UK and USA where a replica of the model is 
in use. 

Furthermore, in line with the results of this 
study, a clarion call is made on the various tiers 
of government in Nigeria to pay better attention 
to the social development programmes which 
have been described as the sure cure of the social 
risk factors like poverty, unemployment, illiter-
acy, homelessness, family disintegration and ju-
venile delinquencies to mention a few. Also, gov-
ernment needs to allow for a conducive envi-
ronment that will enable workable and feasible 
residential layout design through site and ser-
vices scheme. Developments on these schemes 
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must be seen to comply with the building regula-
tion to enhance the sustainability of the model. A 
tenacious implementation of the model is ex-
pected to result in value appreciation within the 
residential neighbourhoods, enhanced efficiency 
of labour, improved gross domestic product, 
housing sustainability, civil society, decrease in 
government annual budget on crime control and 
curbing psychological fear of crime which over 
time had resulted in sudden death of residents. 

Conclusively, it is noteworthy that this study 
could not do enough justice to the deep compari-
son between penal system and SEDeF as well as 

delving into the key drivers of sustainability as 
they influence this proposed model. Future re-
searches are set to bridge these research gaps. 
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 Abstract. Certain treatments done to binary CdS, such as incorporating Ni 
onto CdS produces ternary thin films may cause major optical parameters 
that have a number of applications including for solar cell device 
fabrication. In this paper, we report on the effect of surface passivation on 
the band gap and other related optical properties of CdNiS thin films. Thin 
films for CdxNi1-xS were prepared on glass substrates by chemical solution 
method. Effects of surface passivation and variation of the volume of 
nickel ions on the optical properties CdS hence obtaining CdxNi1-xS thin 
films was investigated. It was observed that the thin films hard an average 
Transmittance above 68 %, with reflectance below 25 % across UV-VIS-NIR 
region. A plot of (αhν) 2 versus hν gave energy band gap between 2.55–
3.49 eV for as-grown samples and 2.82–3.50 eV for annealed samples. 
The passivated samples had band gap energy values within the range 
2.85–3.12 eV. It was concluded that an increase in concentration of Cd2+ 
and Ni2+ ions in the reaction led to an increase the band gap while optical 
conductivity ranged between 3.78 1011–2.40 1012 S-1. 

Keywords: absorbance; annealing; optical conductivity; solar cell; 
spectrophotometer. 

 
INTRODUCTION 

Certain treatments done to binary CdS, such as 
incorporating Ni onto CdS produces ternary thin 
films. Such ternary thin film materials may cause 
major change in the optical parameters that may 
have a number of optoelectronic applications. It 
may have a direct influence on the electrical 
properties of the resulting material or the modi-
fication may result into some properties useful 
for single hetero-junction solar cells [8, 10] and 
especially nickel, Ni. The concept used in this re-
port to explain observations made in CdxNi1-xS is 
based on the ion-to-ion model [7, 12]. In this 
growth condensation of Cd+2 and S-2 that results 
in thin film formation. The growth of CdxNi1-xS 

results from the incorporation of the Ni ions in 
the CdS precipitate [4, 28]. Thus a thin film 
photovoltaic cell is made by depositing one or 
more thin layers of photovoltaic material on a 
substrate. The substrates are immersed in an al-
kaline solution containing the chalcogenide 
source, metal ion and base. A chelating agent is 

added to control the release of the metal ions. 
Here, we report on a CBD process that promotes 
large area deposition [24] for efficient photo-
voltaic cells, sensors and lasers applications [2, 
6]. 

 

MATERIAL AND METHODS 

Preparation of substrates. Ordinary glass slides 
were used as substrates with dimensions 
76.2 mm   254 mm   10 mm. Prior to use; they 
were soaked in a bath of acetone and then rinsed 
in dei-onized water after which they were de-
greased in dilute hydrochloric acid, rinsed in dei-
onized water, dried and then stored in a desicca-
tors ready to be used. 

Growth of CdxNi1-xS thin films. The set up in Figure 1 
was used. The reaction bath composed of 0.01 M 
CdCl2 solution, 1.0 M CH4N2S, some drops of Con-
centrated NH3 solution with varying volumes of 
0.01 M NiCl2 solution as tabulated in Table 1. 

http://www.tum.ac.ke/
http://dx.doi.org/10.22178/pos.25-4
https://www.loc.gov/aba/cataloging/classification/lcco/lcco_t.pdf
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Table 1 – Optimized depositional Parameters for CdxNi1-xS at 0.01 M NiCL2 and 0.01 M CdCL2 

RB 
CdCl2 NiCl2 

Value of x Value of (1-x) 
Conc. (M) Vol. (ml) Conc.(M) Vol. (ml) 

N1 0.01 10 0.01 0 1 0 
N2 0.01 10 0.01 1.1 0.9 0.1 
N3 0.01 10 0.01 2.5 0.8 0.2 
N4 0.01 10 0.01 4.3 0.7 0.3 
N5 0.01 10 0.01 6.7 0.6 0.4 
N6 0.01 10 0.01 10 0.5 0.5 

 

 

Figure 1 – Chemical bath deposition Schematic diagram 

 
Deposition was done at 0.8 M for NiCl2 and CdCl2 

in the order shown in Table 2 in which 10 ml 
CdCl2 solution was put in 100 ml beaker and few 
drops of concentrated NH3 solution added. Speci-
fied volumes of NiCl2 solution were then added 

followed by accurately measured volumes of 1 M 
CH4N2S solution where the value of x varied be-
tween 1.0 and 0.5 according to the expression 
CdxNi1-xS. 

 

Table 2 – Optimized depositional Parameters for CdxNi1-xS at 0.8 M NiCl2 and 0.8 M CdCl2 

RB 
CdCl2 NiCl2 

Value of x Value of (1-x) 
Conc. (M) Vol. (ml) Conc. (M) Vol. (ml) 

N7 0.8 10 0.8 0 1 0 
N8 0.8 10 0.8 1.1 0.9 0.1 
N9 0.8 10 0.8 2.5 0.8 0.2 
N10 0.8 10 0.8 4.3 0.7 0.3 
N11 0.8 10 0.8 6.7 0.6 0.4 
N12 0.8 10 0.8 10 0.5 0.5 
 
The volume of NiCl2 solution was equally varied 
according to the formula (1): 








22

2

1
CdNi

Ni
x ,    (1) 

where Ni2+ was the value of varying volume of 
NiCl2 solution; 

Cd2+ was the volume of CdCl2 solution.  
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The mixture was then topped to 100 °C by add-
ing some distilled water, placed in a warm water 
bath at 45 °C for 1 hour. Six samples were pre-
pared at same deposition time. NH3 solution was 
used as a complexion agent and a pH controller. 
Substrates were inserted at an inclined angle and 
after deposition; they were rinsed in distilled wa-
ter; dried and kept for characterization.  

Some of the thin films were annealed in a tube 
furnace in argon atmosphere at a temperature of 
250 °C for 1 hour. The films were passivated by 
annealing them in a nitrogen atmosphere in a 
tube furnace in figure 3 for 1 hour at an average 
temperature of 250 °C. 

 

Figure 3 – Schematic diagram for a horizontal tube furnace 

 

Optical Characterization. Transmittance measure-
ments were measured using a computerized 
double beam Solid-Spec 3700 DUV Shimadzu 
Spectrophotometer in the spectral range from 
300–1100 nm of wavelength. Scout 2.4 Software 
was used for simulation to obtain refractive indi-

ces, absorption coefficients, dielectric constants, 
real and imaginary parts and energy losses. EDX-
800 HS Energy Dispersive X-rays spectrometer 
was used to ascertain presence of S2-, Ni2+ and 
Cd2+ ions and their abundances (Figure 4, 5). 

 

 

Figure 4 – XRF spectrum for as-deposited CdS thin film (N1) from EDX 800HS 
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Figure 5 – XRF spectrum for as-deposited CdxNi1-xS thin film (N5) from EDX 800 HS 

 

RESULTS AND DISCUSSION 
 

Elemental Composition Analysis. Qualitative results 
in Table 3 (sample b) shows presence of S, Rh, Ni, 
Cd and K in sample N5. The sample comprised of 
Cd, Ni and S ions with Ni appearing in trace quan-
tity. This implies that Ni acted as an impurity in 
CdxNi1-xS thin films. Part of the results obtained 
are tabulated in Table 3 (sample a) in which S 
and Cd were found to be the major elements in 
sample N1, though this include, Si with a trace 
impurity which might be due to silicon internal 
fluorescence peak due to the photoelectric ab-
sorption of X-rays by the silicon dead layer in the 
detector resulting in the emission of Si K-X rays 
from this layer into the active volume of the de-
tector. 

 

Table 3 – The elemental composition analysis results 
Sample 

Analysed 
Qualitative 

Results 
Quantitative 
Results, % 

(a) N1 – 
(CdxNi1-xS) ,  
x =1 

S 55.223 
Cd 44.642 
Sb 0.029 
Ca 0.101 
Fe 0.005 

(b)N5 – 
(CdxNi1-xS),  
x = 0.6 

S 21.643 
Ni 4.006 
Cd 74.345 
K 0.006 

Presence of Rh element was as a result of the X-
ray tube. Presence of Sb, Ca and Fe might have 
been caused by Spectral interference problems in 
EDX machine which occur at low energy (<3 keV) 
[25].  

Optical Properties. Transmittance range was found 
to range between 37–44 %, 57–66 % and 83–
87% in UV, VIS and NIR region respectively for 
CdxNi1-xS thin films deposited at 0.01 M concen-
tration of Cd2+ and Ni2+ ions in Figure 6a while for 
annealed samples slightly dropped to 36–42 % in 
UV region, improved to 60–67 % in VIS region 
and remained high at 86–88 % in NIR region in 
Figure 6b. Highest transmittance was at 4.3 ml of 
nickel concentration at about 66 % and 67 % for 
as-grown and annealed respectively. Transmit-
tance dropped to 12–52 %, 55–84 % and 77–
86 % for as-grown films and after annealing the 
films (Figure 6d) respectively. The passivated 
films had a transmittance in the range 38–45 %, 
58–68 % and 82–88% in UV, VIS and NIR region 
respectively (Figure 6e). The increase in trans-
mittance spectra after annealing was attributed 
to enhanced crystallity and packing orderliness. 
This was as a result of minimal number of free 
carriers coupling to the electric field hence re-
ducing the reflection and causing the transmit-
tance to be enhanced [3]. An increase in trans-
mittance with the volume of Cd2+ ions in the reac-
tion bath was attributed to decrease in diffuse 
and multiple reflections caused by increase in 
grain size and in light-scattering effect [17, 26]. 
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Figure 6a – Transmittance for as-deposited CdxNi1-xS 
films at 0.01 M of Ni2+ ions, % 

 Figure 6b – Transmittance for annealed CdxNi1-xS films 
at 0.01 M of Ni2+ ions, % 

 

 

 

Figure 6c – Transmittance for as-deposited CdxNi1-xS 
films at 0.8 M of Ni2+ ions, % 

 Figure 6d – Transmittance for annealed CdxNi1-xS films 
at 0.8 M of Ni2+ ions, % 

 
In all the Figures 6, transmittance decreased as 
the concentration of Cd2+and Ni2+ ions increased 
from 0.01 M to 0.8 M and this was attributed to 
increased free carriers coupling to the electric 
field hence increasing the reflection [20, 3, 16, 
26]. Surface passivation had minimal influence 
on transmittance while an increase in transmi-
tance at 4.3 ml of nickel ions was attributed to 
decrease in diffuse and multiple reflections 
caused by increase in grain size and in light – 
scattering effect [27]. 

Films deposited at 0.01 M concentration of ions 
(Figure 7a) had average reflectance range be-
tween 24–27 %, 21–30 % and 10–15 % in the 
UV, VIS and NIR region respectively. Annealed 
thin films at 0.01 M concentration (Figure 7b) 
had reflectance range between 21–25 %, 21–

24 % and 10–13 % in the UV, VIS and NIR region 
respectively. Thin films deposited at 0.8 M con-
centration (Figure 7d) had the reflectance range 
decrease to between 6–14 %, 7–19 % and 7–
12 % in the UV, VIS and NIR region respectively. 
Annealing had minimal influence on the reflec-
tance spectra (Figure 7e).  

A decrease in the reflectance was attributed to 
increased transmittance. With low reflectance 
value in the VIS-NIR region, the material is best 
for photovoltaic devices like solar cells as a win-
dow layer as this reduces reflective loss on the 
cell surface [2, 6]. Passivated thin films deposited 
at 0.01 M concentration of Ni+ ions (Figure 7c) 
had average reflectance range between 19–28 %, 
22–28 % and 10–16% in the UV, VIS and NIR re-
gion respectively. Surface passivation had mini-
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mal influence on average reflectance spectra due 
to optical interference which a rises as a result of 
difference in refractive indices of the thin films 

and the glass substrate used which results in 
multiple reflections [12, 23]. 

 

 

 

 

Figure 7a – Reflectance for as-deposited CdxNi1-xS 
thin films at 0.01 M of Ni2+ ions, % 

 Figure 7b – Reflectance for annealed CdxNi1-xS thin at 
0.01 M of Ni2+ ions, % 

 

 

 

Figure 7c – Reflectance for Passivated CdxNi1-xS thin 
films at 0.01 M of Ni2+ ions, % 

 Figure 7d – Reflectance for as-deposited CdxNi1-xS thin 
films at 0.8 M of Ni2+ ions, % 

 

 
Figure 7e – Reflectance for annealed CdxNi1-xS thin 

films at 0.8 M of Ni2+ ions, % 

High value of reflectance observed at 500 nm 
was attributed to high value of refractive index 
(Figure 8a–8d) with 33–42 %, 10–17 % ; 0–2 % ; 
41–74 %, 9–30 % ; 9–12 % in UV, VIS and NIR 
region respectively [2].  

The increase in the absorbance spectra with in-
crease in the concentration of Cd2+and Ni2+ ions 
in the reaction bath was attributed decrease in 
transmittance and reflectance as a result of in-
creased photon absorption [17]. Highest value of 
absorption was noted at 2.5 ml doping of Ni2+ 
ions and the least value at 10 ml forming films fit 
for window layers in p-n junction solar cell [11, 
25]. There was low absorption at photon energy 
less than 2.5 eV and 3.75 eV at 0.01 M and 0.8 M 
concentrations respectively. The range of the re-
fractive index for films deposited at 0.01 M and 
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0.8 M ranged between 1–2 and 1–2.6 respec-
tively. The maximum values of k and n occurred 
at same photon energy of 4.125 eV and these 
findings agree with the findings of Greenway and 

Harbeke [2, 7] of average magnitude for 0  close 

to 1012 S-1 and this occurs at high photon energy. 

 

 

 

 

Figure 8a – Absorbance for as-deposited CdxNi1-xS 
thin films at 0.01 M of Ni2+ ions 

 Figure 8b – Absorbance for annealed CdxNi1-xS thin 
films at 0.01 M of Ni2+ ions 

 

 

 

Figure 8c – Absorbance for as-deposited CdxNi1-xS 
thin films at 0.8 M of Ni2+ ions 

 Figure 8d – Absorbance for annealed CdxNi1-xS thin 
films at 0.8 M of Ni2+ ions 

 

The variation of α versus photon energy (Fig-
ure 8c) gave a straight line curve indicating pres-
ence of direct optical transitions [1] in which the 
real part indicates how the speed of light in the 
material can be slowed down while the imagi-
nary part deals with the absorption of energy by 
a dielectric from the electric field due to dipole 

motion [10]. r  and i  were obtained from 

Scout 2.4 software by fitting the experimental 
transmittance data within the wavelength range 

300–1100 nm. r  was averagely close to 2.0 

from lowest to the highest photon energy values 

while i  values were below 0.5 for lower energy 

values and showed upward trend for energy val-

ues above 3.5 eV. The values for r  can be at-

tributed to the fact that for semiconductors 
k2<<n2. 

Band gap variation. The band gap varied between 
2.55–3.17 eV (Figure 9) for as deposited films 
while annealing the thin films narrowed the band 
gap as it increased with ion concentration. An 
increase in the band gap attributed to the 
Burstein-Moss effect [17]. 
The decrease in the band gap due to annealing 
was attributed to annealing which facilitates or-
dered packing of crystallites of molecules reduc-
ing the intermolecular defects within the mate-
rial and these causes a reduction in the band gap 
value [19]. High band gap values ranging be-
tween 2.56 to 3.6 eV are in good agreement with 
results obtained by [18] and [6]. This also in-
creases the chance that an ejected electron will 
meet up with a previously created hole in the ma-
terial before reaching the p-n junction [9, 15]. 
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Figure 9 – Optical Band Gap for CdxNi1-xS of Ni2+ and Cd2+ ions 

 

Effect of Passivation. Figures 6 and Figure 7c show 
the transmittance and reflectance spectra of as-
grown passivated CdxNi1-xS thin film. Surface pas-
sivation had very little influence on transmit-
tance and reflectance spectra since the absorb-
ance spectra ranged from 0   to 35   in the VIS-
NIR region for passivated thin films and 0 % to 
32.5 % for as-grown and annealed thin films. 
Low absorption at photon energy less than 2.5 eV 
for passivated thin films was noted. Values ob-
tained for these constants for as-grown, pas-
sivated and annealed thin films were within the 
same range. The band gap ranges were 2.85 eV–
3.12 eV for passivated, 2.56 eV–3.42 eV for as-
grown and 3.12 eV–3.48 eV for annealed thin 
films. The band gap was also least influenced by 
passivation.  

 

CONCLUSION 

CdxNi1-xS thin films were grown using CBD tech-
nique. The films were found to have low reflec-
tance value in the UV-VIS-NIR regions but low 
transmittance values at UV region while very 
high transmittance at VIS-NIR regions. The aver-
age band gap has been found to be above 2.80 eV 

while surface passivation was found to be negli-
gible effect on the optical properties and band 
gap and thus the films were well suitable for so-
lar cell applications. 
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 Анотація. У статті наведено результати статистичного аналізу активності 
тематичного контенту в мережі Інтернет на сегменті реальних 
експериментальних даних інформаційних повідомлень. Проведений аналіз довів 
можливість розгляду частоти появи тематичного контенту, як монотонного 
міандрового процесу з адитивною випадковою складовою Результати аналізу 
забезпечили визначення виду залежності частоти появи тематичного контенту 
від часу, закону розподілу випадкової складової та отримати його статистичні 
характеристики. Отримані результати доцільно застосовувати на етапі 
прогнозування розвитку інформаційних загроз. Результати статистичного 
аналізу показали, що частота активності тематичного контенту в мережі Інтернет 
має нелінійний характер, є випадковим стаціонарним процесом з явно 
вираженим зростаючим або спадаючим міандровим трендом. 

Ключові слова: контент; мережа Інтернет; статистичний аналіз; прогнозування; 
закон розподілу. 

 

Abstract. The article presents the results of the statistical analysis of the thematic 
content of the Internet in the segment of real experimental data of information 
messages. The analysis proved the possibility of considering the frequency of 
appearance of thematic content as a monotone meander process with an additive 
random component. The results of the analysis provided the definition of the type of 
dependence of the frequency of thematic content occurrence from time, the law of the 
distribution and of the random component, and obtain its statistical characteristics. The 
obtained results should be used at the stage of forecasting the development of 
information threats. The results of the statistical analysis showed that the thematic 
content frequency on the Internet is nonlinear, is a random stationary process with a 
clearly pronounced rising or declining meander trend. 

Keywords: content; internet; statistical analysis; prognostication; distribution law. 

 
 

ВСТУП 

Практика останніх локальних війн і збройних 
конфліктів, зокрема які відбулися в Грузії, 
Україні, Сирії, стан дипломатичних відносин, 
політичних рішень та виборів в Франції, США 
показують важливість інформаційної складо-
вої із залученням ресурсів мережі Інтернет, 
що негативно впливає на стан національної 
безпеки держави [7, 6, 3]. Більшість підходів 

щодо виявлення інформаційно-
психологічного впливу (ІПсВ) у мережі Інтер-
нет базуються на релевантному та семантич-
ному аналізі тексту, в ході яких оцінюється 
тільки якісна складова контенту, в якому ро-
зміщена деструктивна інформація.  

Зростання домінуючого контенту в мережі 
Інтернет становить загрозу для інформацій-
ної безпеки держави і потребує невідкладних 
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рішень щодо протидії. Сучасні методи та спо-
соби ведення інформаційних війн вимагають 
адекватних контрзаходів протидії інформа-
ційним загрозам (ІЗ), які можливо реалізува-
ти за допомогою своєчасного виявлення та 
прогнозування розвитку ІЗ. Прогнозування 
активності тематичного контенту в мережі 
Інтернет дає вихідні дані на прийняття рі-
шення, що є важливим заходом у реалізації 
протидії ІПсВ. Основними заходами з протидії 
ІЗ в мережі Інтернет (рис. 1) мають бути: 

- моніторинг мережі Інтернет – процес збору 
статистичних даних контенту в обраній сфері 
життєдіяльності соціуму за обраною темати-
кою з ефективних Інтернет-сайтів цільового 
спрямування [5]; 

- виявлення ІЗ – процес розпізнавання в кон-
тенті ІЗ за сформованими ознаками [4]; 

- прогнозування розвитку ІЗ – застосування 
математичних операцій, моделей та методів 
апроксимації, екстраполяції часових рядів 
щодо побудови адекватних моделей опису 
досліджуваного процесу для кращої точності 
прогнозу. 

 

 

 

 

 

Рисунок 1 – Заходи протидії інформаційним 
загрозам у мережі Інтернет 

 

Рівень ІЗ пропонується оцінювати через ве-
личину активності тематичного контенту в 
мережі Інтернет за частотою його появи в 
дискретні проміжки часу у відкритих джере-
лах інформації (ВДІ) – форумах, блогах, сайтах 
соціальних мереж, інформаційних сайтах. Це 
дає змогу отримувати кількісні характерис-
тики досліджуваного процесу, але залежність 
частоти появи тематичного контенту в ме-
режі Інтернет від часу має невідомі характе-
ристики і є невідомим процесом. Тоді вини-
кає необхідність у проведення статистичного 
аналізу активності тематичного контенту в 
мережі Інтернет для: визначення виду проце-
су; знаходження закону розподілу випадкової 
складової та його числових характеристик. 
Надалі отримані залежності та характеристи-
ки будуть вихідними даними для прогнозу-

вання активності тематичного контенту в 
мережі Інтернет з метою розрахунку сил та 
засобів протидії ІЗ. 

Тому актуальним завданням є здійснення 
статистичного аналізу активності тематич-
ного контенту під час проведення противни-
ком інформаційної війни в мережі Інтернет. 

Аналіз досліджень і публікацій свідчить про 
те, що питанням статистичного аналізу зага-
лом приділена увага в працях як вітчизняних 
так і закордонних науковців [10, 2, 12, 11, 1, 
8]. Статистичний аналіз широко використо-
вують у економічному аналізі, маркетинговій 
справі, соціальній, медичній та інших сферах 
життєдіяльності. Аналіз джерел показує факт 
застосування статистичного згладжування, 
але не доведено, що процес дійсно випадко-
вий з реальними числовими характеристи-
ками. Похибки прогнозування активності те-
матичного контенту є наслідком відсутності 
проведення статистичного аналізу і в свою 
чергу неможливістю адекватного вибору за-
кону і моделі зміни досліджуваного процесу 
та відповідного алгоритму згладжування. Та-
ким чином, на даний час існує потреба у за-
стосуванні відповідного математичного апа-
рату до активності тематичного контенту в 
мережі Інтернет для пошуку закономірнос-
тей, тенденцій, кількісних характеристик 
процесу. Після виявлення закону розподілу та 
його числових характеристик можливо про-
водити прогнозування розвитку активності 
тематичного контенту в мережі Інтернет, 
який завдяки статистичному аналізу буде 
мати адекватні та кращі прогностичні дані. 

Тому метою статті є проведення статисти-
чного аналізу активності тематичного конте-
нту в мережі Інтернет для прогнозування ро-
звитку інформаційних загроз. 

 

РЕЗУЛЬТАТИ ДОСЛІДЖЕНЬ 

Планування проведення інформаційних війн 
в мережі Інтернет передбачає попереднє 
проведення інформаційно-психологічних 
атак та інформаційно-психологічних акцій в 
критичних сферах життєдіяльності соціуму. 
Часові інтервали даних заходів можуть три-
вати від одного дня до місяця. Активність те-
матичного контенту в мережі Інтернет 
пов’язана з частотою появи інформаційних 
повідомлень, яка залежить від таких факто-
рів:  

Моніторинг мережі Інтернет 

Виявлення ІЗ 

Прогнозування розвитку ІЗ 
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- одночасна поява інформаційних повідом-
лень у всіх сферах життєдіяльності соціуму; 

- почергова поява інформаційних повідом-
лень у критичних сферах життєдіяльності со-
ціуму; 

- інформаційні повідомлення можуть розмі-
щуватися на замовлення; 

- активність появи інформаційних повідом-
лень зростає після виступу авторитетних 
осіб, політиків; 

- цілеспрямовано розміщувати інформаційні 
повідомлення можуть підрозділи інформа-
ційно-психологічних операцій. 

Необхідно на перших етапах підготовки про-
веденню інформаційної війни проводити 
прогнозування розвитку ІЗ з метою подаль-
шої протидії. Для забезпечення даного за-
вдання необхідно провести статистичний 
аналіз активності тематичного контенту в 
мережі Інтернет щоб виявити основні зако-
номірності та тенденції процесу в умовах об-
меженої кількості інформації. 

Таким чином в результаті моніторингу ВДІ в 
мережі Інтернет отримуємо рівноточну і рів-
нодискретну вибірку параметрів процесу ча-
стоти активності тематичного контенту (1): 

 

niyY
T

i ...,2,1,  ,    (1) 

 

де iy  – значення кількості контенту за обра-

ною тематикою; 

n...,,2,1  – дискретні проміжки часу в які бу-

ло отримано значення.  

 

Вимірювання проводяться в мережі Інтернет 
за пошуковою фразою в дискретні проміжку 
часу і фіксуються у відповідній базі даних. До-
слідження закономірностей контенту було 
проведено на основі отриманих параметрів 
досліджуваного процесу в головних, на нашу 
думку, сферах життєдіяльності соціуму (еко-
номічна, політична, екологічна, військова, ре-
лігійна, соціальна) на зрізі 20 новин з ІЗ в ко-
жній сфері і по 220 точок (дискрет) в них. На 
(рис. 2) наведено графік залежності частоти 
появи контенту однієї з новин «Економічне 
блокування території Криму» у тематиці 
«Політичні новини».  

 

 

 

 

 

 

 

 

 

 

Рисунок 2 – Залежність значень частоти появи 
контенту в мережі Інтернет 

 

За виглядом кривої, яка описує досліджува-
ний процес активності тематичного контенту 
в мережі Інтернет, можна стверджувати, що 
це стохастичний процес. Аналіз решти новин 
після опрацювання масиву даних, який ста-
новив у сумі 26400 значень показав, що в ко-
жній з них присутній зростаючий або спада-
ючий тренд, він є нелінійним і на нього на-
кладається випадкова складова.  

Висунемо гіпотезу про те, що зміна частоти 
появи тематичного контенту в часі – випад-
ковий стаціонарний процес, в якому присут-
ня систематична складова у вигляді тренду 
та випадкова складова у вигляді коливань 
навколо тренду, яка розподілена за невідо-
мим законом і має свої ймовірнісні характе-
ристики. Математична (статистична) модель, 
якою можна описати процес (рис. 2) має на-
ступний вигляд (2): 

 

nttfy tt ...,2,1,)(   ,   (2) 
 

де )(tf  – тренд (міандрова модель); 

t  – випадкова складова.  

 

Закон розподілу невідомої величини t  роз-

раховуємо після виділення тренду і тим са-

мим наближаємо до значень ty . Побудуємо 

гістограму щільності розподілу появи тема-
тичного контенту в мережі Інтернет для да-
ного часового ряду (рис. 3). 

y 

n 

y 

n 
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Рисунок 3 – Гістограма щільності розподілу 
появи тематичного контенту 

 

За формою гістограми можливо зробити 
припущення про те, що в часовому ряді при-
сутня випадкова складова, яка розподілена за 
логарифмічно-нормальним закон. 

Здійснимо статистичний аналіз для визна-
чення характеристик та закономірності ви-
падкової величини, а саме: виділимо тренд; 
виявимо закон розподілу випадкової складо-
вої та розрахуємо характеристики; визначи-
мо вид процесу. 

Розв’язання даної задачі можливе з викорис-
танням наступного алгоритму: 

Виділення систематичної складової (тренду) 
з часового ряду, на яку накладається випад-
кова складова, проводиться за рахунок апро-
ксимації з використанням методу найменших 
квадратів (МНК) [9]. 

Розраховують характеристики закону розпо-
ділу випадкової складової з оцінок математи-

чного сподівання ym , дисперсії yD , серед-

нього квадратичного відхилення y , достові-

рності апроксимації 
2R  моделі згладжуван-

ня, що виступають в якості контрольованих 
параметрів, вирази (3)–(6).  
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де iii yy ˆ ; 



n

i

iy
n

y
1

1
; iy  – виміряне 

значення; 

iŷ – оцінка виміряного значення [13]. 

 

На стаціонарність часовий ряд перевіряється 
завдяки знаходження статистичних характе-
ристик: математичне сподівання (середнє) 

constaym t }{ , дисперсія (середнє квад-

ратичне відхилення) constyD t  2}{  . 

Коли дані характеристики не залежать від 
моменту часу то це доказує стаціонарність 
процесу. 

Знаходження закону розподілу випадкової 
складової реалізується за допомогою графіч-
ного відображення часового ряду у формі гіс-
тограми. 

Адекватність роботи алгоритму досліджува-
лась при наявності у вимірах стаціонарного 
процесу випадкової складової з відомими ха-
рактеристиками. За тестовими даними на 
вхід розробленого алгоритму подавалася мо-
дель з відомими параметрами: 

695644

32

105103107

08,04,486815)(

ttt

tttty

 


. 

 

Потім проводилось зашумлення   з характе-

ристиками 0ym , 3y , що є контрольо-

ваними параметрами. Після накладання ви-
падкової складової на модель ми отримали 
нову вибірку вимірів з наступними характе-

ристиками 0ym , 76y , рис. 4а. Працез-

датність алгоритму розрахунків з викорис-
танням МНК підтвердилась на практичних 

розрахунках та побудові гістограм, де 0ym

, 8,2y , рис. 4б. Дані розрахунки свідчать 

про те, що у статистичних даних частоти поя-

f(y) 

y 
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ви тематичного контенту в мережі Інтернет 
присутня випадкова складова, що обумовле-
но похибками вимірювання і виявляється пі-
сля виділення тренду за допомогою розроб-
леного алгоритму. Таким чином розроблений 

алгоритм можливо використати для вирі-
шення поставлених завдань та провести ста-
тистичний аналіз активності тематичного 
контенту в мережі Інтернет. 

 

 

 

 а) 

 

 

 

 

 

 

 

 

 б) 

 

 

 

 

 

 
Рисунок 4 – Гістограма щільності розподілу часового ряду та розподілу випадкової складової:  

а) – виміряні дані до обробки; б) – випадкова складова у часовому ряді після обробки 

 

Практичний приклад застосування 

Нехай під час моніторингу мережі Інтернет та 
виявлення ІЗ отримано вибірку вимірів за 
пошуковою фразою – «Економічне блокуван-
ня території Криму» за контентом К1 в тема-
тиці «Політичні новини». Обсяг вибірки для 
контенту складає 210 значень за період з 
14.09.2015 р. по 15.10.2015 р. (тобто 30 діб (7 
вимірів на добу)) у дискретні проміжки часу з 

інтервалом 2 год. 00:20...00:8 71  tt . 

Розрахунок характеристик закону розподілу 
випадкової складової проводився для знахо-
дження параметрів часового ряду до і після 
обробки даних розробленим алгоритмом. Ха-
рактеристики закону розподілу часового ря-
ду на вході алгоритму мають наступні зна-

чення 43,600ym , 51,371y . Після про-

ведення розрахунків за розробленим алгори-
тмом отримано результати закону розподілу 
випадкової складової, які наведені в табл. 1, 
де   – степінь полінома. З отриманих ре-

зультатів табл. 1 видно, що чим більше сте-
пінь апроксимуючого полінома, тим кращі 
контрольовані параметри. 

Виділення систематичної складової проводи-
лося за допомогою згладжуванням часового 
ряду за МНК поліномами до шостого порядку 
включно, рис. 5. Наведені графіки дають мо-
жливість узагальнити результати розрахун-
ків та наочно показують, що в часовому ряді 
присутня систематична складова (тренд) і із 
збільшенням порядку апроксимуючого полі-
нома збільшується адекватність кривої, яка 
описує досліджуваний процес. 
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Таблиця 1 – Статистичні характеристики закону розподілу випадкової складової часового ряду 
«Економічне блокування території Криму» 

Характеристики 
Поліном 

1  2  3  4  5  6  

ym
 

274,20 272,60 260,31 259,48 259,47 240,92 

yD
 

55912,16 55304,83 51150,82 51462,73 51464,63 43908,88 

y  
236,45 235,16 226,16 226,85 226,85 209,54 

2

yR
 

0,05 0,06 0,13 0,13 0,13 0,26 

 

 

 

 

 

 

 

 

а) б) в) 

 

 

 

 

 

 

 

г) д) е) 

Рисунок 5 – Згладжування часового ряду поліномами:  
а – лінійний; б – квадратичний; в – кубічний; г – 4-го порядку; д – 5-го порядку; е – 6-го порядку 

 
Виявлення закону розподілу випадкової скла-
дової є наступним кроком статистичної обро-
бки даних. Від того, якому закону розподілу 
підпорядкований часовий ряд залежить так-
тика подальшого аналізу. Якщо гістограма 
має єдиний чітко виражений максимум і є 
приблизно симетричною, то припускають, що 
випадкова величина розподілена за норма-
льним законом. Також при висуненні гіпоте-
зи про закон розподілу випадкової величини 
враховуються апріорні дані про закони роз-

поділу, що притаманні обраній області дослі-
дження.  

Після згладжування часового ряду за розроб-
леним алгоритмом отримані наступні гістог-
рами щільності розподілу випадкової складо-
вої у статистичних даних, рис. 6. Після прове-
дення згладжування статистичних даних за 
допомогою МНК закон розподілу випадкової 
складової є логарифмічно-нормальний, а зі 
збільшенням порядку полінома вигляд гісто-
грами має виражену форму та наближається 
до нормального розподілу. 

y y y 

t t t 

y y y 

t t t 
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Рисунок 6 – Гістограми щільності розподілу випадкової складової після згладжування поліномами: 
а – лінійний; б – квадратичний; в – кубічний; г – 4-го порядку; д – 5-го порядку; е – 6-го порядку 

 
ВИСНОВКИ 

1. Залежність частоти появи тематичного ко-
нтенту в мережі Інтернет від часу має нелі-
нійний і складний характер, що не дає мож-
ливості точно знайти модель процесу при ві-
дсутності відповідного алгоритму розрахун-
ків. Динаміку тематичного контенту в мережі 
Інтернет під час проведення противником 
інформаційної війни можливо відслідковува-
ти за частотою його появи у ВДІ і вести роз-
рахунки, основані на математичній статисти-
ці. 

2. Випадкова складова є обов’язковою компо-
нентою часового ряду, яка визначає стохас-

тичний характер його елементів iy  і розпо-

ділена за логарифмічно-нормальним або но-
рмальним законом. Вид закону розподілу ви-
падкової складової змінюється в залежності 
від виду апроксимуючої функції і зі збіль-
шенням її кривизни наближається до норма-
льного закону розподілу. Після проведення 
розрахунків, виділення тренду і виявлення 
закон розподілу випадкової складової можна 

використовувати отримані дані для прогно-
зування. 

3. Достовірність апроксимації часового ряду 
частоти появи тематичного контенту в ме-
режі Інтернет збільшується зі збільшенням 
порядку полінома. 

4. Проведення статистичного аналізу дозво-
ляє зменшити вплив випадкової складової і 
наблизити часовий ряд до систематичної 
складової. 

5. Часовий ряд є стаціонарним, оскільки має 
систематичну складову та не змінюються 
статистичні характеристики з часом. 

Перспективою подальших досліджень є ви-
користання міандрових та біфуркаційних мо-
делей з перенесенням на них знайдених па-
раметрів поліноміальних моделей за допомо-
гою диференціальних перетворень та методу 
балансів диференціальних спектрів. Даний 
підхід є перспективою для пошуку адекват-
них моделей опису активності тематичного 
контенту в мережі Інтернет з подальшим йо-
го прогнозуванням. 

а) б) в) 

г) д) е) 

f(ξ) f(ξ) f(ξ) 

f(ξ) f(ξ) f(ξ) 

ξ ξ ξ 
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Фізичні властивості овочів як основа прийняття рішення щодо 
їхньої технологічної переробки (на прикладі кабачків) 
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 Анотація. Стаття присвячена вивченню фізичних властивостей 
(пористості, фізичної та істинної густини) кабачків різних сортів. 
Теоретично та практично перевірено тісний зв’язок між цими 
показниками. Рекомендовано, розглядаючи залежність істинної густини 
овочів від вологовмісту, враховувати співвідношення зв’язаної та 
вільної вологи в них, тому що їх густина за величиною відрізняється. Що 
особливо важливо для швидкості протікання процесу дифузії цукрового 
сиропу в сировину під час виробництва цукатів. 

Ключові слова: кабачок; сорт; волога зв’язана та вільна; густина істинна 
та фізична; пористість. 

 

Abstract. The article is devoted to the study of physical properties (porosity, 
physical and true density) of zucchinis of different kinds. Close relationship 
between these indicators were proven theoretically and practically. It is 
recommended, considering the dependence of the true density of vegetables 
on the moisture content, take into account the ratio of bound and free 
moisture in them, because their density is different in size. This is especially 
important for the rate of process of diffusion of sugar syrup into raw material 
during the production of candied fruits. 

Keywords: zucchini; varietal; bound and free moisture; true and physical 
density; porosity. 

 
 

ВСТУП 

Аналіз літератури показав, що фізичні влас-
тивості овочів на цей час вивчені недосить 
повно. Але вони є визначальними для форму-
вання якості рослинної сировини та консер-
вів з неї [1, 2, 3, 4, 5]. Рослинна сировина, що 
використовується для виробництва, напри-
клад, цукатів, становить собою капілярно-
пористе тіло з різними формами зв’язку во-
логи, що накладає відповідний відбиток на 
строк їх приготування. Причиною цього є рі-
зні форми дифузії цукрового сиропу в рос-
линні тканини: молекулярна дифузія, що су-

проводжується об’ємним (молярним) пере-
міщенням цукрового сиропу і вибіркова ди-
фузія, що викликана осмотичними явищами. 
При цьому загальне переміщення цукрового 
сиропу лімітується швидкістю його дифузій-
ного перенесення, який значно менше швид-
кості молекулярного руху сиропу під дією ка-
пілярних сил. 

У зв’язку з цим постає завдання дослідження 
фізичних властивостей рослинної сировини з 
метою виявлення найбільш придатної для 
виробництва цукатів, тобто сировини, яка б 
мала максимальне значення коефіцієнта мо-
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лекулярної дифузії й мінімальне вибіркової. 
Для цього не обов’язково вимірювати швид-
кість дифузії різних видів сировини, а доста-
тньо визначити їхні фізико-механічні харак-
теристики. З цією метою необхідно визначи-
ти фізичні характеристики різних сортів рос-
линної сировини: пористість, густину, клі-
тинну проникність, структурно-механічні 
властивості та ін. 

Овочі являють собою складні гетерогенні бі-
ологічні системи, фізичні та структурно-
механічні властивості яких визначаються хі-
мічним складом, видовими особливостями 
структури, а також такими фізичними пара-
метрами як густина (фізична та істинна), 
твердість, пористість. З іншого боку овочі є 
капілярно-пористими за структурою і колої-
дними за природою. Тому їм притаманна на-
явність міцел порівнянних з мікрокапіляра-
ми, у яких волога зв’язана адсорбційними й 
осмотичними силами, тобто волога, що зна-
ходиться усередині плодів і овочів, має різну 
енергію зв’язку зі скелетом. Найпростішою 
фізичною моделлю овочів може служити ге-
терогенна система, що складається з трьох 
фазових складових: твердого скелету, рідини 
(соку), що заповнює порожнечі (міжклітин-
ники), скелету і пароповітряної суміші, що 
заповнює вільний від вологи об’єм мікрока-
пілярів. Кожна з фракцій відрізняється інди-
відуальними фізико-хімічними й структурно-
механічними властивостями, що залежать від 
природи речовини, температури і вмісту во-
логи. Тверда фаза чи скелет структури рос-
линної тканини складається з клітковини, 
вуглеводів, крохмалю, білків. Причому кон-
центрація компонентів коливається в різних 
частинах овочів (корова і центральна парен-
хими).  

Густина овочів залежить від їх хімічного 
складу, пористої структури і вологості. З лі-
тератури відомо, що чим більше газів міс-
титься в продукті, тим менше його фізична 
густина. Виміру густини овочів дотепер при-
ділялося мало уваги, у той же час ця власти-
вість є істотно важливим елементом для оці-
нки їхньої якості. Це важливо для овочів, що 
направляються на технічну переробку. Тому 
що, чим вище густина, тим вище вихід крох-
малю з картоплі, пюре з томатів, тим краще 
вони зберігаються, чим менше в них повітря, 
тим надійніше вони поводяться, як консерво-
вані продукти, і нарешті, чим менше густина 

овочів, тим більше швидкість дифузії цукро-
вого сиропу і менший час варіння цукатів. 

Також звісно, що під час зберігання овочі 
в’януть, унаслідок чого зростає пористість і 
зменшується густина. Тому густина зміню-
ється не лише від виду овочу, але й у межах 
різних сортів одного овочу. В літературі пока-
зано, що фізична густина різних овочів за од-
нієї й тієї ж масової частки сухих речовин мо-
же розрізнятися, а за різної її частки може бу-
ти однаковою, і пов’язано це з неоднаковою 
кількістю внутрішньоклітинних газів (порис-
тістю) [1, 5, 6]. 

Істинна густина (густина моноліту) – це гус-
тина продукту, у якому відсутні газові вклю-
чення і вільна волога (пористість дорівнює 
нулю). Істинна густина визначається як від-
ношення маси продукту до його об’єму (за 
винятком об’єму пор) при температурі Т. Іс-
тинна густина овочів залежить від густини 
компонентів хімічного складу, який, у свою 
чергу, залежить також від умов вирощування 
[4, 7]. Масова частка жирів у продуктах неве-
лика [8], тому їхня густина практично не 
впливає на густину моноліту. Густина білків і 
особливо вуглеводів (їхня частка в овочах 
найбільша), навпаки, істотно впливає на іс-
тинну густину.  

Вважається, що істинна густина підкоряється 
закону адитивності, тобто що волога і суха 
речовина в плодах і овочах – нейтральні про-
дукти, хоча, суворо кажучи, це не зовсім так; 
при утворенні деяких форм зв’язку вологи 
існує контракція системи (об’єм змінюється) 
[9].  

Деякі результати вказують на те, що істинна 
густина залежить від вологи, що впроваджу-
ється в моноліт, тобто в рослинну тканину 
овочів. Так, істинна густина сухої речовини 
моркви дорівнює 1610 кг/м3 [10], 1534 кг/м3 
[1] чи 1530 кг/м3 [2]. Істинна густина сухої 
речовини буряка за Т=288… 298 К дорівнює 
1600 кг/м3 [3], бурячних вичавків, залежно 
від вологості (від 0 до 0,833) має такі значен-
ня 1350…1040 кг/м3 [10]. 

У той же час до залежності істинної густини 
від вологості овочів і плодів, необхідно підхо-
дити обережно. Справа в тому, що тут спосте-
рігається деяке протиріччя; з одного боку іс-
тинна густина – це густина моноліту, тобто 
це густина кістяка продукту без обліку його 
капілярно-пористої структури, а з іншого ця 
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густина, якимось чином, залежить від вологи, 
що знаходиться в мікрокапілярах. У скелеті 
продукту волога може бути присутня лише у 
вигляді вологи гідратації, що не видаляється 
механічним шляхом чи сушінням у тепловій 
шафі, тому що входить у структуру молекул 
кристалогідратів. Тому не можна розглядати 
істинну густину залежно від тієї ж вологи, що 
знаходиться в мікрокапілярах – осмотичної, 
адсорбційної чи об’ємної. 

Структура плодів і овочів у цілому така, що 
тверда маса пронизана системою мікропор 
(міжклітинників) заповнених повітрям, їхні 
розміри коливаються від декількох ангстрем 
до тисяч (1А=10-10 м). Об’єм порожнеч (кіль-
кість повітря) у плодах і овочах неоднаковий, 
але коливається в невеликих інтервалах і за-
лежить від кількості вологи в них. Так порис-
тість моркви коливається від 2 до 10 %. Тому 
при однаковому вмісті масової частки вологи 
(наприклад, 0,885) фізична густина моркви 
сортів Консервна і Шантенє різна. Вона від-
повідно складає 1032 кг/м3 і 1026 кг/м3 [10, 
11]. Цікавими в цьому плані є результати про 
вплив температури на пористість. У процесі 
обжарки температурне поле коренеплодів 
регулюється, а істинна густина сухої речови-
ни складає 1450… 1570 кг/м3, фізична густи-
на – 350… 560 кг/м3, а пористість досягає 
значень 69… 76 % [5], тобто різко зростає 
(приблизно в 6 чи 7 разів). З цим ефектом не-
обхідно рахуватися, наприклад, під час виро-
бництва цукатів, де цей ефект зростання по-
ристості за підвищення температури овочів є 
позитивним, і сприяє більш швидкому їхньо-
му приготуванню, тому що коефіцієнт моля-
рної дифузії набагато більше виборчої, що 
виникає за рахунок осмосу. 

У процесі зберігання овочів вільні пори в ре-
зультаті сорбції можуть частково заповнюва-
тися вологою і пористість їх зменшується. І, 
навпаки, під час зберігання в приміщенні, де 
відносна вологість повітря невелика, можливі 
процеси десорбції, після чого пористість пло-
дів і овочів буде зростати. Це вказує на те, що 
пористість не є постійним параметром овочів 
чи плодів, а залежить від передісторії зразка 
(умов у яких він до цього знаходився). Крім 
того, експериментально встановлено, що в 
процесі сорбції об’єм мікропор росте за раху-
нок розсунення існуючих і утворення нових 
мікропор під впливом розклинюючого тиску 
сорбата. При цьому виникає ефект набрякан-

ня зразка, що супроводжується збільшенням 
його об’єму. 

Таким чином, літературні дані свідчать про 
те, що фізична густина овочів менше густини 
скелету, унаслідок наявності в них порожнеч 
(міжклітинників), заповнених сорбованою 
вологою і вологим повітрям. Тому густина 
залежить від видових особливостей овочів 
(наявності мікрокапілярів) і їхнього вологов-
місту (наявності вологи в мікрокапілярах). 
Пористість залежить від роду овочів, їхніх 
видових відмінностей, сортових особливос-
тей, району вирощування і визначається в 
кожному конкретному випадку експеримен-
тально. 

Якщо прийняти нашу концепцію, що істинна 
густина не залежить від вологості овочів і 
плодів, то при збільшенні вологості фізична 
густина зростає; заміна повітря в порах во-
дою веде до збільшення густини овочів. Тому 
в цьому випадку пористість буде зменшува-
тися, тобто при сорбції вологи пористість 
зменшується під час зберігання овочів, а при 
десорбції, навпаки, зростає. 

Далі вирішено перевірити вище сказане на 
прикладі досліджень фізичних властивостей 
(фізичної, істинної густини та пористості) ка-
бачків різних сортів. Кабачок, як об’єкт дослі-
дження, обрано з позиції дешевої тобто міс-
цевої сировини.  

 

РЕЗУЛЬТАТИ ДОСЛІДЖЕННЯ 

При плануванні експериментів зроблено уто-
чнення поняття істинної густини овочів. За-
пропоновано відрізняти істинну густину без 

вологи і ефективну густину еф , коли волога 

присутня в кабачках у тій чи іншій формі. Во-
логу, яка завжди присутня в сировині, тем 
більш, як у нашому випадку понад 85... 90 %, 
можна визначити як хімічну складову. Тому в 
поняття істинної густини входять не лише 
речовини, що утворюють сухий скелет овочу, 
але і воду в тій чи іншій формі. 

Таку густину назвемо ефективною. Наведена 

нижче формула (1) для еф  отримана нами з 

формули перемішування з урахуванням різ-
них форм зв’язку вологи в рослинній сирови-
ні: 
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 (1) 

 

де c  – густина сухої сировини (істинна гус-

тина ρі без вологи і пустощів), кг/м3;  

з  – густина зв’язаної вологи, кг/м3;  

в  – густина вільної вологи, 1000 кг/м3 ;  

W  – вміст загальної вологи;  

зW  – вміст зв’язаної вологи;  

вW  – вміст вільної вологи. 

 

Експериментально істинну густину сухої ре-

човини ( i ) кабачків визначали пікнометри-

чним методом, побудованим на заповненні 
мікрокапілярів зразка індиферентною ріди-
ною (гасом), але вдосконаленим нами для да-
ного випадку [1, 2]. Для визначення ρі зразки 
висушували до сталої маси за температури 
100 °С, роздрібнювали і вміщали в пікномет-
ричну колбу до позначки. Потім колбу запов-
нювали індиферентною рідиною таким чи-
ном, щоб вона заповнювала всі пустоти між 
частинами сировини. Спочатку зважували 
зразок на аналітичних терезах в повітрі, по-
тім пікнометр, заповнений зразком і гасом, 
рівень якого в пікнометрі в обох випадках 

має бути однаковим. Величину с  визначали 

за (2): 
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де 0m  – маса зразка в повітрі, кг; 

1m  – маса пікнометра з гасом, кг; 

2m  – маса пікнометра з гасом та зразком, кг; 

г  – густина гасу, кг/м3 (0,8111).  

 

Фізичну густину ( еф ) кабачків визначали 

шляхом гідростатичного зважування в гасі (у 
воді кабачок плаває), методом витискання, а 
також використовували розчини солі з відо-

мим вмістом густини, рицинову олію, ма-
шинну олію тощо. Методику визначення фі-
зичної густини гідростатичним зважуванням 
наведено в праці [1], яка за низкою показни-
ків не зовсім підходить до нашого випадку. 
Тому виведення формули гідростатичного 
зважування для визначення фізичної густини 
гідростатичним зважуванням нижче наведе-
но повністю.  

Пристрій для гідростатичного зважування – 
це аналітичні терези АДВ-2М (границя зва-
жування – до 200 г, точність – 0,001 г). На лі-
вій чашці терезів влаштований гачок, на яко-
му закріплено сітчастий циліндр на метале-
вому дроті, циліндр занурюють в посудину з 
гасом, який обрано як індиферентну рідину, 
оскільки його густина менше густини кабач-
ка. 

Для визначення ρф методом гідростатичного 
зважування за допомогою шаблону з середи-
ни кабачка вирізали зразки в формі кубиків з 
ребром 15 мм. Після зважування в повітрі на 

аналітичних терезах (маса 0m ) зразки пок-

ривали непроникною для гасу плівкою пара-
фіну, це здійснювали зануренням зразка в ро-
зплавлений при температурі 80±5 °С парафін. 
Плівка парафіну на зразках мала товщину 
1 мм. Парафіновані зразки зважували на ана-

літичних терезах у повітрі ( пm ), а потім на 

гідростатичних терезах ( гm ). 

Формулу для розрахунку фізичної густини 
при гідростатичному зважуванні з викорис-
танням парафінування отримали наступним 
способом. На зразок сировини в рідині діє си-

ла gmг  рівна вазі зразка в повітрі – gmз , вазі 

парафіну в повітрі – gmп  і відштовхувальній 

силі Архімеда – gmр . Остання спрямована у 

протилежний бік по відношенню до поперед-
ніх двох (3): 
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де зV  – об’єм зразка;  

пV  – об’єм парафіну, густина парафіну 

(0,93 г/см3);  
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р  – густина рідини (гасу), (0,811 г/см3);  

g  – прискорення вільного падіння;  

ф  – фізична густина зразка. 

 

З формули (3) маємо формулу розрахунку 
об’єму зразка (4): 
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Фізична густина дорівнює 
з
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підставляючи сюди зV  з (3), отримуємо (5): 
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Ще фізичну густину визначали за давно відо-
мою методикою за витисканням [12], як від-
ношення маси продукту до його дійсного (фі-
зичного) об’єму за температури Т  (6): 
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де m  – маса продукту;  

.. pcV  – об’єм моноліту сухої речовини;  

гV – об’єм газів;  

вV  – об’єм вологи;  

оV  – загальний об’єм продукту. 

 

Вимірювання i  та ф  дає змогу розрахува-

ти пористість сировини (7): 
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Для співвідношення отриманих значень за 
пористістю в кабачках кількість повітря ви-
значали методом зворотного холодильника 
[7], який засновано на вимірі об’єму цілого 

зразка ( цV ) і подрібненого зразка ( дрV ). Ви-

далення газів з овочів ведеться шляхом від-
гонки за допомогою зворотного холодильни-
ка. Розрахунок ведеться за (8): 
 

дрц VVV  .     (8) 

 

Вміст загальної, вільної та зв’язаної вологи 
плодів і овочів визначали за відомими мето-
диками [13, 14, 15]. 

Дані за вмістом загальної, вільної та зв’язаної 
вологи кабачка різних сортів наведено на ри-
сунку. 

З даних рисунку видно, що серед обраних со-
ртів кабачка найбільшими значеннями вміс-
ту вільної вологи характеризується Гайдама-
ка, далі йдуть сорти Акробат, Престиж та Ас-
пірант. Сприятливим для виробництва цука-
тів слід вважати сорт кабачка Чаклун, тому 
що він має значну кількість зв’язаної вологи, 
тому просочування цукровим сиропом буде 
відбуватися повільним процесом вибіркової 
дифузії [16]. 

Ці значення також використовували при роз-

рахунках еф  за (1). При цих розрахунках та-

кож було використано значення 1400з  

кг/м3, яке отримано з літературних даних [17, 
18]. 

Фізичну густину сировини визначали описа-
ним вище методом. Пористість сировини ви-
значали за уточненою формулою замість фо-
рмули (7). 

Значення еф  розраховували за (1). Відзна-

чимо, що пористість є непрямим показником 
присутності повітря в овочах. Тому було порі-
вняно результати розрахунків величини П  з 
прямими вимірюваннями кількості повітря 
методом зворотного холодильника, описа-
ним у праці [7]. 

Результати вимірювань і розрахунків наве-
дено в таблиці. 

З даних таблиці видно, що істинна густина 
кабачків даних зразків лежить у межах 1180... 
1550 кг/м3, фізична – 930... 1010 кг/м3, порис-
тість – 9,73... 13,15 %. Істинна густина обра-
них кабачків з вологою лежить у межах 1050... 
1140 кг/м3 . 
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Рисунок - Вологовміст кабачків різних сортів 

(1 – Чаклун, 2 – Аспірант; 3 - Престиж, 4 – Акробат, 5 – Гайдамака). 

 

Таблиця – Густина та пористість кабачків різних сортів 

Сорт 
кабачків 

Істинна 
густина сухої 

речовини 
(порошку), 
кг/м3·10-3 

Фізична 
густина, 

кг/м3·10-3 

Істинна 
густина з 
вологою, 
кг/м3·10-3 

Пористість 
(методом 

зворотного 
холодильнику), % 

Пористість 
(розраховано 

за (7)), % 

Чаклун 1,35±0,15 1,01±0,12 1,14±0,13 9,73±0,20 7,25±0,10 
Аспірант 1,18±0,14 0,96±0,10 1,06±0,12 11,03±0,25 9,30±0,11 
Престиж 1,35±0,15 0,95±0,10 1,06±0,12 12,45±0,325 10,80±0,12 
Акробат 1,47±0,16 0,96±0,11 1,08±0,11 12,11±0,30 10,95±0,12 
Гайдамака 1,55±0,16 0,93±0,10 1,05±0,12 13,15±0,35 11,50±0,13 

 
ВИСНОВКИ 

Підводячи підсумок аналізу досліджень фізи-
чних властивостей кабачків різних сортів не-
обхідно відзначити, що пористість, фізична та 
істинна густина тісно пов’язані між собою. 
Рекомендовано, розглядаючи залежність іс-
тинної густини овочів від вологовмісту, вра-
ховувати співвідношення зв’язаної та вільної 

вологи в них, тому що густина вільної і зв'я-
заної вологи за величиною відрізняються. Що 
дуже важливо для швидкості протікання 
процесу дифузії цукрового сиропу в сировину 
під час виробництва цукатів. 
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 Анотація. Метою статті є розробка інформаційного забезпечення автоматизованої 
системи моніторингу стану промислової безпеки газотранспортної системи у рамках 
системи управління безпекою праці, яка дасть можливість своєчасно і об’єктивно 
виявляти несприятливі аварійні ризики (небезпечні події) та вжити необхідні 
конкретні заходи щодо їхнього усунення і безпечно експлуатувати газотранспортну 
систему. Доведено, що в основі інформаційного забезпечення автоматизованої 
системи моніторингу стану промислової безпеки газотранспортної системи лежить 
методика, яка включає такі основні процедури, як: ідентифікування небезпек; якісне 
та кількісне оцінювання аварійних ризиків; встановлення недопустимих 
(неприйнятних) ризиків та внесення їх до інформаційної бази (реєстру) недопустимих 
ризиків об’єктів газотранспортної системи; комплексне оцінювання та паспортизацію 
стану промислової безпеки об’єктів газотранспортної системи; визначення дієвих 
конкретних (ефективних, результативних) заходів управління ризиками. 
Перспективою подальших досліджень у даному напрямі є розроблення та 
впровадження автоматизованої системи моніторингу стану промислової безпеки на 
об’єктах газотранспортної системи на основі результатів дослідження (поданого 
інформаційного забезпечення). 

Ключові слова: газотранспортна система; промислова безпека; аварійні ризики; 
моніторинг; автоматизована система; інформаційне забезпечення. 

 

Abstract. The purpose of the article is to developing the information security of the 
automated system for monitoring the state of industrial safety of the gas transportation 
system within the framework of the safety management system, which will enable timely and 
objective detection of adverse accident hazards (hazardous events) and taking the 
necessary specific measures to eliminate them and operate the gas transport system safely. 
It is proved that the basis of the information provision of the automated system for 
monitoring the state of the industrial safety of the gas transmission system is a 
methodology that includes the following basic procedures: identifying hazards; qualitative 
and quantitative assessment of emergencies; establishing of unacceptable (unallowable) 
risks and their introduction to the information base (register) of unacceptable risks of 
objects of the gas transportation system; comprehensive assessment and certification of 
the state of industrial safety of objects of the gas transportation system; identification of 
effective, productive (efficient) risk management measures. The prospect of further research 
in this area is the development and implementation of an automated system for monitoring 
the state of industrial safety of the objects of the gas transmission system based on the 
results of the research (of the submitted information provision). 

Keywords: gas transportation system; industrial safety; emergency risks; monitoring; 
automated system; information provision. 
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ВСТУП 

Вигідне геополітичне та економіко-
географічне положення України на основних 
шляхах транзиту природного газу від газови-
добувних регіонів Росії і/або Центральної Азії 
до країн Європейського Союзу і Молдови, те-
хніко-економічні переваги розвитку наявної 
діючої газотранспортної системи, порівняно з 
обхідними проектами Росії (газопроводи 
«Турецький потік», «Північний потік-1» і «Пі-
внічний потік-2»), дають Україні можливість 
[1, 2, 3]: 

1) відігравати ключову роль у міжнародній 
системі транспортування газу на основі за-
безпечення надійного транзиту природного 
газу, оскільки всі газопроводи України про-
ходять по суші, що сприяє оперативному дос-
тупу технологічних служб до будь-якої час-
тини газотранспортної системи для вико-
нання аварійних робіт з гарантування безпе-
ки чи спеціалізованим службам з ліквідації 
аварій (небезпечних подій) та їх наслідків на 
об’єктах газотранспортної системи; 

2) сприяти прискоренню її інтеграції в євро-
пейський та світовий економічний простір на 

основі міжнародного економічного та полі-
тичного співробітництва; 

3) здійснювати суттєвий вплив на конкурен-
цію за ресурси на зовнішніх енергетичних 
ринках тощо. 

Варто зауважити, ПАТ «Укртрансгаз» постій-
но і системно працює над оновленням газот-
ранспортної інфраструктури, зокрема протя-
гом 2014-2017 рр. у 11 разів збільшив фінан-
сування на будівництво і реконструкцію, мо-
дернізацію та технічну підтримку об’єктів га-
зотранспортної системи України [4]. Водно-
час газотранспортна система України (рис. 1) 
характеризується [1, 5, 6]: 

1) високим рівнем моральної та фізичної 
зношеності технологічного обладнання та 
устаткування; 

2) низькою ефективністю роботи (низький 
коефіцієнт корисної дії) газоперекачувальних 
агрегатів компресорних станцій, що зумов-
лює досить значні виробничо-технологічні 
витрати газу для потреб його транспорту-
вання тощо. 

 

 

Рисунок 1 – Газотранспортна система України здатна забезпечити транспортування газу до за-
хідного кордону України в діапазоні коливання до 250 млн. куб. м на добу [2] 

 
Ефективне управління промисловою безпе-
кою на об’єктах газотранспортної системи в 
системі «інформація – ресурс – час – можли-
вості (загрози)» неможливе без здійснення 

постійного (ефективного, результативного) 
моніторингу її стану [7, 8]. 

Аналіз останніх досліджень і публікацій свід-
чить про те, що вагомий науково-практичний 
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внесок у вирішення окремих проблемних пи-
тань (аспектів) у сфері промислової безпеки 
на об’єктах газотранспортної системи зроби-
ли такі науковці, як Ю. М. Герасименко [7], 
Л. Т. Гораль [10], С. В. Дунас [9], Л. О. Митько 
[11], Л. В. Юзевич [12] та ін. 

Разом з тим з’ясовано, що ключові прикладні 
аспекти у рамках системи управління проми-
словою безпекою на об’єктах газотранспорт-
ної системи регулюються вимогами законо-
давчих, нормативно-правових актів та нор-
мативних документів, чинних в межах ПАТ 
«Укртрансгаз» [13], зокрема Постановою На-
ціональної комісії, що здійснює державне ре-
гулювання у сферах енергетики та комуна-
льних послуг «Про затвердження кодексу га-
зотранспортної системи» від 30.09.2015 р. 
№ 2493 [14], Наказом Міністерства енергети-
ки та вугільної промисловості України «Про 
затвердження Правил безпеки систем газо-
постачання» від 15.05.2015 № 285 [15], Нака-
зом Міністерства енергетики та вугільної 
промисловості України «Про затвердження 
Порядку технічного огляду, обстеження, оці-
нки та паспортизації технічного стану, здійс-
нення запобіжних заходів для безаварійного 
експлуатування систем газопостачання» від 
24.10.2011 № 640 [16].  

Водночас, як свідчать результати аналізу лі-
тературних джерел та практичних матеріалів 
за проблемою, існує об’єктивна необхідність 
дослідження, актуальність та практична зна-
чущість таких питань, як розроблення та 
впровадження автоматизованої системи мо-
ніторингу стану промислової безпеки на 
об’єктах газотранспортної системи на основі 
інформаційного забезпечення (підтримки). 

Тому метою статті є розробка інформацій-
ного забезпечення автоматизованої системи 
моніторингу стану промислової безпеки га-
зотранспортної системи у рамках системи 
управління безпекою праці, яка дасть можли-
вість своєчасно і об’єктивно виявляти не-
сприятливі аварійні ризики (небезпечні по-
дії) та вжити необхідні конкретні заходи що-
до їхнього усунення і безпечно експлуатувати 
газотранспортну систему. 

 

РЕЗУЛЬТАТИ ДОСЛІДЖЕННЯ 

З огляду на це, рухаючись у напрямі сформу-
льованої мети, необхідно зазначити, що під 
промисловою безпекою слід розуміти безпе-
ку від нещасних випадків, аварій (небезпеч-

них подій) та їх наслідків на відповідних ви-
робничих об’єктах, що забезпечується систе-
мою правових, соціально-економічних, інфо-
рмаційних та організаційно-технічних захо-
дів [17]. 

Поряд з тим, С. Дунас [9] акцентує увагу на 
тому, що сьогодні газотранспортна система 
України перебуває на стадії вичерпання гра-
ничного (допустимого) терміну експлуатації. 
Така ситуація потребує проведення комплек-
сної діагностики технічного стану та певного 
(визначеного) переліку організаційно-
технічних заходів з гарантування безпеки, 
зокрема комплексної модернізації газонасос-
них станцій із заміною агрегатів. Тут варто 
також відмітити, що важливим для гаранту-
вання безпеки працюючих є моніторинг, кон-
троль (попередній, поточний, завершальний) 
та інформаційна підтримка системи управ-
ління промисловою безпекою газотранспор-
тної системи з метою забезпечення її відпові-
дності і сертифікації згідно з вимогами OHSAS 
18001 тощо [8, 18, 19, 20]. Нехтування норма-
ми безпеки при використанні газу може при-
звести до певної трагедії, внаслідок якої мо-
жуть постраждати не лише працюючі в газо-
вій сфері, а й споживачі блакитного палива 
(підприємства, населення) [9]. 

Крім цього, визначальними цілями реконст-
рукції української газотранспортної системи 
повинні бути орієнтовані на [10]: 

1) забезпечення перспективних потоків; 

2) формування ефективної системи транспо-
ртування газу (в тому числі енергозбережен-
ня); 

3) забезпечення високого рівня надійності 
транспортування газу; 

4) гарантування екологічної і технічної без-
пеки транспортування газу. 

З урахуванням цього, результати аналізу нау-
кової праці академіка Української нафтогазо-
вої академії Ю. М. Герасименка [7] дають мо-
жливість стверджувати, що методика моніто-
рингу стану промислової безпеки газотранс-
портної системи України включає такі основ-
ні процедури (етапи): 

1) ідентифікування небезпек; 

2) якісне оцінювання аварійних ризиків; 

3) кількісне оцінювання аварійних ризиків; 

4) встановлення недопустимих ризиків та 
внесення їх до інформаційної бази (реєстру) 
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недопустимих (неприйнятних) ризиків 
об’єктів газотранспортної системи; 

5) комплексне оцінювання та паспортизацію 
стану промислової безпеки об’єктів газотран-
спортної системи; 

6) визначення дієвих конкретних (ефектив-
них, результативних) правових, соціально-
економічних, інформаційних та організацій-
но-технічних заходів управління ризиками, 
ієрархія зниження ризиків (усунення ризиків, 
заміна неприйнятних ризиків на прийнятні, 
блокування і нейтралізація ризиків техніч-

ними засобами, блокування ризиків адмініс-
тративними засобами тощо). 

Варто зауважити, що паспортизацію стану 
промислової безпеки об’єктів газотранспорт-
ної системи доцільно проводити у режимі ре-
ального часу (після перевірки, ремонту, реко-
нструкції тощо) шляхом періодичного 
комп’ютерного моніторингу на основі зане-
сення поновлених фактичних показників 
промислової безпеки до карти небезпек і ри-
зиків об’єктів газотранспортної системи 
(рис. 2). 

 

 

Рисунок 2 – Карта небезпек та ризиків об’єкта газотранспортної системи [7, 8] 
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Заходи (правові, соціально-економічні, орга-
нізаційно-технічні тощо) управління ризика-
ми плануються, організовуються та реалізу-

ються залежно від (відповідно до) визначе-
ного рівня та якісної оцінки ризику (табл. 1). 

 

 

Таблиця 1 – Визначення заходів управління ризиками [7] 
Фактичне значення 

аварійного ризику, FAR  
Якісна оцінка 

ризику 
Заходи управління ризиками 

у балах 
ступінь 

(рівень) / 
категорія 

9FAR  
Дуже великий 
/ Категорія F 

Неприйнятний 
+ 

Об’єкт не можна експлуатувати. Необхідно 
знизити ризик до прийнятного. 

96  FAR  
Великий / 
Категорія E 

Неприйнятний 

Об’єкт не можна експлуатувати у проектних 
режимах. У разі неможливості зупинки слід 
вжити заходів щодо зниження ризику (робота на 
понижених параметрах тощо) з подальшою 
реконструкцією. 

63  FAR  
Середній / 
Категорія D 

Прийнятний 
Розробити та здійснити компенсаційні заходи 
для зменшення ризику. 

31  FAR  
Низький / 
Категорія C 

Відносний + 
Включення до планів поточних ремонтів, 
здійснення контролю 

10  FAR  
Незначний / 
Категорія B 

Відносний 
Немає необхідності у будь-яких додаткових 
заходах 

0FAR  
Незначний / 
Категорія A 

Фоновий 
Немає необхідності у будь-яких додаткових 
заходах 

 

Беручи до уваги наведене вище, доцільно за-
значити, що автоматизована система моніто-
рингу стану промислової безпеки газотранс-
портної системи покликана виконувати такі 
функції [6, 8]: 

1) формування структури та класифікаторів 
об’єктів газотранспортної системи; 

2) автоматизоване введення фактичних па-
раметрів в реальному часі аварійних ризиків 
на об’єктах газотранспортної системи; 

3) автоматичне створення карт настання мо-
жливих небезпек та аварійних ризиків на 
об’єктах газотранспортної системи; 

4) автоматичне визначення тих об’єктів газо-
транспортної системи, яким притаманні не-
прийнятні аварійні ризики; 

4) проведення аналізу ризиків, а також їх по-
рівняння за запитами користувачів; 

5) планування та контроль процесу дотри-
мання заходів стосовно скорочення (знижен-
ня) аварійних ризиків на об’єктах газотранс-
портної системи тощо. 

Поряд з тим встановлено, що автоматизована 
система моніторингу стану промислової без-

пеки дозволяє вирішити ряд проблем, серед 
яких визначальне місце посідають [6, 7, 8, 20]: 

1) проблеми ефективності контролю, оскіль-
ки використання надсучасних методів конт-
ролю стану промислової безпеки об’єктів га-
зотранспортної системи дозволить не тільки 
провести об’єктивну оцінку стану безпеки, 
але і не враховувати при цьому рівень квалі-
фікації виконавців; 

2) проблеми управління, що передбачають 
використання системного підходу до процесу 
управління промисловою безпекою; 

3) проблеми дотримання критеріїв оцінки, бо 
лише достовірно оцінені якісні та кількісні 
параметри (показники) стану промислової 
безпеки об’єктів газотранспортної системи 
забезпечать ефективний результат щодо 
управління ризиками; 

4) проблеми процесу ведення моніторингу 
стану промислової безпеки об’єктів газотран-
спортної системи; 

5) проблеми інформаційної підтримки, які 
характеризують ступінь відповідності і сер-
тифікації згідно з вимогами OHSAS 18001 [18] 
тощо. 
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ВИСНОВКИ 

Результати дослідження доводять, що в ос-
нові інформаційного забезпечення автомати-
зованої системи моніторингу стану промис-
лової безпеки газотранспортної системи ле-
жить методика, яка включає такі основні 
процедури, як: ідентифікування небезпек; 
якісне та кількісне оцінювання аварійних ри-
зиків; встановлення недопустимих (неприй-
нятних) ризиків та внесення їх до інформа-
ційної бази (реєстру) недопустимих ризиків 
об’єктів газотранспортної системи; комплек-
сне оцінювання та паспортизацію стану про-

мислової безпеки об’єктів газотранспортної 
системи; визначення дієвих конкретних 
(ефективних, результативних) правових, со-
ціально-економічних, інформаційних та ор-
ганізаційно-технічних заходів управління ри-
зиками, ієрархія зниження ризиків. 

Перспективою подальших досліджень у да-
ному напрямі є розроблення та впроваджен-
ня автоматизованої системи моніторингу 
стану промислової безпеки на об’єктах газот-
ранспортної системи на основі результатів 
дослідження (інформаційного забезпечення). 
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