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ABSTRACT 
In this paper, we attempt to quantify the actual implementation of the will for environmental management at the 
regional level. In connection with this we propose the calculation of a fundamentally new index – an index concerning 
the actual implementation of the will for environmental protection measures, called IWNC (Index of Will for Nature 
Conservation, IWNC). The need to develop this indicator is due to the assumption that there are insufficient indicators as 
to the coefficient of protected natural areas to the full characteristics for the actual implementation of the will for nature 
conservation at the regional level. In this connection, a hypothesis was developed, according to which the IWNC index 
would have to include a correction to account for demographic, economic and social components. As a result of selecting 
the indicators, it was possible to deduce the fundamental calculation formula for the IWNC index. 
To verify the objectivity of the IWNC index, calculations were made for some countries in the region of Southern and East 
Africa. An analysis of the results indicates that the IWNC index offers a relatively plausible description of the unfolding 
situation, and performs the task of characterizing the current level regarding the actual implementation of the will for 
nature conservation on a regional scale. In this connection, we draw conclusions as to the applicability of this formula 
for calculating the IWNC index as one of the quantitative characteristics in thematic studies. 
Keywords: IWNC, Index on the actual development of the will for nature protection, nature conservation, national 
systems for environmental protection, nature conservation system of Africa. 
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INTRODUCTION 
"Once Tanzania gained independence, the taxpayer, despite his desperate poverty and misery, would give 
his last pennies from his own pocket to help his government preserve nature in his homeland. The new 
African government was overtaken by its European predecessors, if only because, in the first years of self-
governance, instead of one park, it set up three and is now creating yet another one, so the funds allocated 
for nature conservation in the state budget have already been increased by one-third." Renowned German 
zoologist and conservation enthusiast B. Grzimek, who made a truly enormous contribution to nature 
conservation on our planet, wrote these words back in 1965. 
At times, it is gratifying to know that modern society is steadily moving towards an understanding of the 
need for nature conservation. Unfortunately, the pace of implementing this necessary goal, at times, lags 
behind what is potentially achievable. 
The system of environmental protection in the modern world has already been sufficiently developed. But 
are the nature conservation measures being taken sufficient? Reports from leading world conservation 
organisations sometimes paint a bleak picture (Living Planet Index). 
However, not everyone is so pessimistic, because the existence of the will for nature conservation is a 
valuable quality that modern society has acquired. How can this be implemented? – That's the main 
question that continues to concern biologists and conservationists around the world and has been 
already for several decades. 
It's no secret that the modern scientist is sometimes more interested in quantitative characteristics, 
rather than a qualitative description of the situation. With all the shortcomings of this approach, 
sometimes such characteristics as indices, performance or other variables may contribute to a better 
understanding of the current situation as a whole. For instance, it could be useful to "scatter a situation on 
the map" (i.e. determine its geographic distribution) or to contribute to a comparative analysis of existing 
problems. 
Certainly, no relative or calculated estimates of indicators would be able to replace the actual work 
performed by professionals in the field, but sometimes they should also be awarded some attention. 
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Attempts to calculate one of these indicators is specifically dedicated to such work. 
One of the most interesting problems of today’s environmental protection system is the question as to the 
possibility of assessing the actual development of the existing will for nature conservation within certain 
regions. 
And what exactly is meant by determining the will for nature conservation? To some degree, this term 
may encompass society’s potential willingness to ensure environmental potential. Such willingness to do 
this is, in the first place, naturally due to the need to preserve our natural heritage, which entails a 
sensible, sensitive and even ethical desire. 
However, modern life is taking its toll and determines the factors that are objectively limiting such will. 
These factors are demographic, economic and social in essence. 
Let’s consider them in a little more detail, since, without such an outline, no further logical reasoning 
makes sense. 
The first factor limiting environmental protection is demographic in nature. Population growth, which is 
necessary to ensure, is perhaps the main obstacle with respect to preserving natural landscapes. It is 
people that need to ensure this at the expense of wild nature sites. There is a well-known allegorical 
comparison of our planet’s living cover with the shagreen skin depicted in the novel by Honore de Balzac. 
Like this, the live cover of our planet satisfies our desires and provides for our needs. However, it is being 
invariably reduced in size. 
The second limiting factor is a matter of economics – poverty. In order to eliminate this, the population 
needs to provide for this, which, once again, occurs to the detriment of wildlife. 
Finally, the third social factor that will limit nature protection is based on the objective problems faced by 
society. After all, few people think about the necessity of environmental preservation when you need to 
first ensure your own dignified existence. 
Pressure from all three factors limits the ability to preserve nature around the globe. However, the 
situation differs slightly in different regions. A quantitative indicator was developed for the purposes of 
describing this difference. 

 
Discussion of the Topic 
 IWNC. Calculation method. 
Of course, the basis of any calculation is preceded by a hypothesis. In the case of developing a calculation 
of the actual figure regarding the will for nature conservation, this hypothesis was based on three main 
provisions, which are outlined below. 
The postulates of the hypothesis for calculating the IWNC indicator are as follows: 
1. The index should reflect the level of the actual development of the will for conservation activities 
across the region (country, province, etc.). 
2. Indicators of the correlation of protected natural territory (PNT) to the area of the region that is 
insufficient to objectively assess the level of development of the will for nature conservation. 
3. The index should take into account the geographic, economic and social parameters (as the level of 
economic development of the regions very much differ from each other). 
Based on these provisions, the logic of calculating the IWNC index is based respectively on three stages, 
including the main parameters of interest to us: 
Step 1. Share of the area for protected areas. 
The higher the ratio of the PNT area within a region relative to its total area, the greater the desire is for 
nature conservation. 
Step 2. The population of the region. 
If a country’s small population set aside N% of its territory for natural landscape conservation, this does 
not necessarily mean that there is a high level of aspiration. 
But if a country’s large population set aside the same N% territory under conservation, this indicates a 
high level of motivation. 
Since it is not possible to use absolute values for this calculation, it is convenient to take a specific 
population (i.e. the population density) as characteristics of the level of the region’s population. 
Step 3. The influence of the social and economic situation on motivation. 
If a well-to-do people set aside N% of its territory under for natural landscape conservation, this does not 
necessarily mean a high level of aspiration. 
But if a country’s poor population set aide the same N% of the territory under conservation, this indicates 
a high level of motivation. 
As a specific indicator, the Human Development Index (HDI), calculated by the United Nations, is 
convenient to take for the "security" of the population. True, this indicator is mainly calculated in 
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connection with education in the scale of individual countries (or regions) and is also separate for each 
accounting year. 
As is well known, three components are included in calculating the Human Development Index: the life 
expectancy index (LEI), the education index (EI), and the income index (II). Thus, it takes into account not 
only the economic, but also the social security, of the population, which is also important in light of the 
issue before us. 
In view of the above-mentioned symbolic modification of the indicator’s calculation and considering the 
above, the logical stages are as follows: 

1. IWNC = 100 SP / SSUMM         (1) 
2. IWNC = (100 SP / SSUMM) (N / SSUMM) = (100 SP / SSUMM) P     (2) 
3. IWNC = (100 SP / SSUMM) (P / HDI)        (3) 
where 
SP (protection) – the area of protected natural territories in the region 
SSUMM – the total area of the region 
P –the population density of the region [persons/km2] 
HDI – the human development index for the current year 

Of course, the theoretical assumption about the possibility of calculating the index of the actual 
development of the will for nature conversation must be confirmed by actual statistics. 
Such an analysis is given in the following part of this work. 
IWNC. Calculation of indicators for some countries in Eastern and Southern Africa. 
Eastern and Southern Africa. This is a legendary region; the history of the formation of its nature 
conservation system has become a model for many countries in both the developed and developing world 
(Living Planet Index). 
It is precisely because of its specificity that the region is of greatest interest for the intended use of the 
index for calculating IWNC. The results of this calculation are shown in Table 1. 

 
Table 1. Summary table of estimates of the IWNC index for some countries in the region of the 

eastern and southern parts of the African continent 
Country S P, км2 S SUMM, км2 N, million 

persons 
P per/км2 HDI [2] IWNC 

Country 42 000 [10]   945 203 48 41,1 0,476 383,67 
Tanzania  35 383 [6] 582 650 44 65,1 0,519 761,72 
Kenya 37 000 [9]   1 219 912 48 41 0,619 200,89 
South Africa 116 303 [5]   581 730 2 3,4 0,634 107,21 
Botswana 2030 [8]   26 388 12 421 0,434 7462,45 
Ruanda 12 359 [11]   236 040 34,7 119 0,456 1366,37 
Uganda 35 906 [7]   825 418 2,3 2,2 0,608 15,74 
Namibia 41 527 [4]   1 246 700 18,5 14,8 0,508 97,04 
Angola 61 553 [12]   752 614 14,2 17,2 0,448 313,99 

Note: the value of the HDI index is deducted based on 2013 indicators. 
 

What do the above-listed estimates mean? Let's consider this question in a few specific examples that 
seem the most interesting. 
First let’s take a look at two neighbouring countries – Kenya and Tanzania. These are the "Pearls" of East 
Africa, to which thousands of tourists flock annually, wanting to experience the natural environment of 
this continent. 
The IWNC index for Kenya is 761.7, and it is 383.6 for Tanzania. So what's the difference? We note that, 
while Kenya has half the amount of area, the territory set aside for protected natural areas it is almost 
equal to that in Tanzania. The next parameter entails Kenya’s higher population density, and therefore 
higher demographic tensions. All of this points to an assumed higher actual development of the will for 
nature conservation in Kenya. But the higher the value of living standards in Kenya somewhat evens out 
the value of the IWNC index for Tanzania. 
The second country worth examining is Botswana. This country is located in the centre of the southern 
part of Africa, having a small population and one of the largest national parks. Given such a low 
population size and density (a low demographic load), it is not difficult for the country to allocate 
relatively large areas for nature conservation, but the level of social and economic development (the HDI) 
also contributes to this. Therefore, under such conditions, the will for nature conservation can be 
implemented quite easily. 
Another example is Rwanda. This tiny country has an extremely high population density for the region 
and a low level of economic development. More recently, this state encountered periods of political 
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instability and economic turmoil. However, the area set aside for protected natural territory throughout 
the country amounts to 7.6%. This same figure applies to neighbouring Uganda. 
Tables 2 and 3 show two variants of this comparative analysis. Table 2 shows the corresponding values of 
the share of the territory of the region (country) that is occupied by protected natural territories and 
IWNC indicators.  

 
Table 3. Rating sample of some countries in the eastern and southern parts of the African 

continent in terms of the proportion of territory occupied by the protected areas and the IWCN 
index 

Rank Country (S Р, 
%) 

Country 
(IWCN) 

1 Botswana Rwanda 
2 Zambia Uganda 
3 Rwanda Kenya 
4 Kenya Tanzania 
5 Uganda Zambia 
6 Tanzania South Africa 
7 Namibia Botswana 
8 Angola Angola 
9 South Africa Namibia 

 
Table 3 presents a comparison of the ranking lists of samples according to the value of indicators for the 
share of PNT area and the IWNC index. 

 
Table 2. A comparative analysis of the proportion of territory occupied by protected areas and the 

IWCN index for some countries in the region comprising the eastern and southern parts of the 
African continent 

Country S Р, % IWCN 
Tanzania  4,4 383,6 
Kenya 6,1 761,7 
South Africa 3,0 200,8 
Botswana 20,0 107,2 
Ruanda 7,7 7462,4 
Uganda 5,2 1366,3 
Namibia 4,4 15,7 
Angola 3,3 97,0 
Zambia 8,2 313,9 

 
As can be seen from the comparisons above, the rating, determined by the relative area of the protected 
areas within the country, differs from the IWNC rating. This means that the IWNC index demonstrates 
some new, perhaps more comprehensive and broad view of the question regarding the actual 
implementation of the will for nature conservation at the regional level. 
The review carried out demonstrates quite an objective reflection of the current situation, which is 
enclosed in the value of the IWNC index. 
However, as with any formal quantitative index, it is not without its drawbacks, to which it is worth 
paying special attention. 

 
Review of the IWNC’s applicability. Critical review of the index. In lieu of a conclusion 
Like any formal quantitative index, the IWNC index also has some drawbacks. Above all, they concluded 
that it does not fully reflect the actual situation regarding nature conservation across the region. 
The existence of the will is not the same thing as its implementation, and its implementation does not 
guarantee results. 
Of course, it is not possible to obtain a qualitative description of the actual situation without paying 
attention to the historical features of nature conservation. Some regions, having a high rate of actually 
realising the will for nature conservation, cannot boast of rich wildlife only because they simply 
destroyed it earlier. 
While sad, this fact indicates that, sometimes, the will for nature conservation may come too late. 
However, our society has the capacity to avoid this, or at least eliminate its consequences. 
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Thus, the IWNC index should be linked to the actual description of the real situation. Only in such a 
complex will it be possible to form an objective view of it. 
The second critical remark regarding the calculation of the IWNC index is related to the fact that it 
produces an indicator focused purely on the economic (without reference to the social) development of a 
region. That is, it offers a review of the economic potential of environmental activities. However, it has a 
rather indirect relationship to the concept of will. 
However, for a comparative analysis of the development of nature conservation systems, the value of the 
IWNC index is quite convenient. This indicator can be used to tell a lot about the prospects for the 
development of environmental systems on both the regional and global scales. 
In conclusion, it is worth noting that the development of the idea of the calculating this indicator as IWNC 
depends entirely on the scientific and conservation community’s interest and is directly related to the use 
of its calculation (or similar calculations) across various regions of our world, and different time periods. 
The example here outlined of the IWNC calculation for some African states is only one of the possible 
applications of this indicator. Therefore, conducting similar research in the future presents a very 
promising research direction in terms of nature conservation systems. 
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