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Abstract 

An inclusive concept of biodiversity goes beyond a local or regional tally of species hence, given 

no spatial or temporal qualifications.The term biodiversity refers to the biosphere in all its facets. 

Biodiversity is multidimensional, encompassing the geological and climatic dynamics that 

influence mutations, evolution and distribution of all the living organisms on earth; the 

taxonomic and functional individuals and groups of diverse plants, animals and microbes; as well 

as, their genetic pool, and the multiple relationships that bind and sustain them. By either 

theological or scientific assertion, the advent of human was the most major event in the historical 

development of global biodiversity; an event that is continuing to cause adverse and dramatic 

impact on the status of biodiversity. Recent rapid human population growth, especially in 

underdeveloped countries (often exceeding 3.50%   annum during the last 60 years), compounded 

by wars and, poor and corrupt governance, are amongst the factors that have aggravated a dismal 

situation. The commitment of Nigeria to biodiversity is shallow; our actions are not satisfactory. 

Ruinous stewardship of biodiversity is also evident in some developed countries, with citizens 

highly polarized on issues concerning resource exploitation and consumption, viz-a-viz 

conservation. Thus, the discourses on biodiversity defy simple categorization by the 

developmental stage of countries of the world; China has failed to balance between economic 

growth and massive air pollution, and has recently rescinded its 1993 ban on tiger and rhino 

products. Brazil and Congo are determined to trade timber for large cash; Japan has remained 

insensitive to concerns about its excessive and unfair whaling practices; while some leaders in 

the United States think that mining and burning coal is a patriotic and not an environmental 

issue. A further cause of dejection is the recent World-Wide Fund (WWF) report of 60 % loss of 

global wild vertebrate fauna in only 44 years (1970-2014). Perhaps, the impending demise of the 

global environment is a human destiny consistent with laws of entropy that will eclipse life on 

earth. This author does not know the threshold or the final trigger actions will unleash the hour 

but we can improve the status of global biodiversity. 
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Introduction 

It is a paradox that the human cultures that 

found accommodation and integration with 

biodiversity were not empirically ‗scientific‘ 

as the present industrial-service economies 

and ‗civilizations‘. The North American  

 

 

 

Indians, as most other indigenous societies 

were not even lettered, nor did they keep 

written records yet, had lived in total accord 

with their environment; understood, and had 

use for every plant species, and had no 

concept of trash; had nothing to discard 
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away from remnants their plant foods or 

hunted kills. They could use buffalo dung to 

mold knives for skinning animals, then 

harden it using plant exudates the cold 

temperature outdoors. Rivers and forests 

were tenderly used and cared. How could 

modern, empirical science dismiss this 

harmonious existence and claim the know-

how of the workings of the earth? The 

natives of Papua New Guinea could 

distinguish every single species of birds on 

their islands, a feat that is just being 

discerned by modern molecular biology. 

Examples of such balance between man and 

environment are well documented in the 

several literatures (e.g. Trnovec et al., 2001; 

White,1985). Men of wisdom have walked 

the tracks of the earth for thousands of years 

before the advent of Greek philosophy or, 

the latter post-renaissance Islamic, 

investigative scientific methods. As human 

population increased, and need for foods and 

resources expanded, there followed a 

corresponding impact on biodiversity, in 

some cases resulting in extinction of species. 

The recent generations mainly in post-

industrial, western countries have 

historically made, and are still making 

greater, often negative impact on global 

biodiversity than people in underdeveloped 

nations. 

The aim of the present paper was to 

examine some contrasts and similarities of 

the impact of human population growth on 

biodiversity between developed versus 

underdeveloped countries. Although 

biodiversity is a newly coined term, its 

principles are as old as the advent of human 

on earth hence, I will frequently interchange 

the terms biodiversity and environment 

throughout the rest of the present document. 

 

Material and methods 

My perspective for the present paper, 

concerned with comparative (developed 

versus underdeveloped nations) assessment 

of the impact of human population growth 

on biodiversity was naturally, both global 

and dynamic. It was necessary to examine 

the statuses of environment over a long 

period, with world-wide spatial scope. 

Therefore, on account of the massive scope 

of this paper, my data is primarily 

secondary, drawn from various sources. 

 

Secondary data results and discussions  

Biodiversity 

Concepts and features 

A term coined by Walter G. Rosen, and later 

refined by Edward O. Wilson (Franco, 

2013), biodiversity is a multidimensional 

concept, characterized by several features, 

including geological, taxonomic, genetic, 

ecological, trophic and functional (Gamfeldt 

et al., 2013; Godbold and Solan, 2009; 

Naeem et al., 2009). The term biodiversity is 

open to several definitions and 

interpretation, though is generally 

understood to comprise the multiplicity and 

variability (within and between taxa) of life 

on Earth, as well as, variations in genetic, 

species, and ecosystem level. It is concerned 

with provision of services - oxygen for 

respiration, nitrogen fixation, soils, natural 

water filtration in wetlands, forest 

production, terrestrial and aquatic 

production and supplies (United Nations 

Environment Program, 2017).  

The essence of biodiversity is 

ubiquitous, multi-layered (Mace et al., 

2012), present in air, terrestrial and aquatic 

media, and in the deepest, probably yet 

unexplored ocean crevices, and certainly in 

other crannies that we have not yet 

perceived. The appreciation of this holistic 

approach to biodiversity, whereby the 

collective metabolic activities of living 

organisms are integrated, I would think, was 

what probably inspired the Gaia Hypothesis 

from JamesLovelock and Lynn Margulis in 

the 1970s. Ball (2014) has reflected on 

Lovelocks spirits and deep concerns for the 
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environment. Biodiversity is simply the life, 

everything unified and connected – 

chemicals, molecules, genes, species, 

populations, communities and ecosystems - 

forests, grasslands, deserts, oceans, 

wetlands, etc. 

 

Distributions, patterns and dynamics  

By geographic facts, the incidence of 

temperature and precipitation, two key 

ingredients that support biological 

productivity are highest near the equator 

(Field et al., 2009), and naturally, therefore, 

biodiversity is also the highest near the 

tropics (Gaston, 2000). To underline this 

fact, the tropics, constituting only 10 percent 

of the earth‘s surface area, host 95 percent 

of the species diversity (Filho, 2008). From 

the tropics, moving north and south, there is 

a latitudinal gradient of generally decreasing 

biodiversity (Lars et al., 2013; Tittensor et 

al., 2010). See also Figure 1. However, a 

distinct feature of biodiversity is its 

tendency to occur in heavy concentrations – 

localities referred to as biodiversity hotspots 

(Myers, 2000). See Figure 2. Number of 

species also reflect the dynamics of summer 

and sea surface temperature, as well as 

potential evapotranspiration. 

 

 
Figure 1: Global distribution of biodiversity. Notice the Equator region has the highest 

number of species. Courtesy: Status and Trends of Global Biodiversity, 2011: Sharing and 

use: CC BY SA. 
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Figure 2: Hotspots for biodiversity – zones with heavy concentration of biodiversity. 

Courtesy: Status and Trends of Global Biodiversity, 2011. Using and Sharing: CC BY SA. 

 

Biodiversity has been dynamic in both space 

and time, often influenced by human 

decisions (Jetz and Fine, 2012). Its major 

constituents include large and small 

organisms, vast forests, and massive ocean 

fauna; while some clusters of biodiversity 

are small, scarce, transient or, occur only 

seasonally; others may occasionally be 

mysterious, or, indiscernible, except with aid 

of microscope (Scherer-Lorenzen, et al., 

2005). Even some large organism may also 

be secretive. Forms of biodiversity includes 

unmanaged or partially managed natural 

fields, nature preserves or, national parks. 

Even farmed orchards and crop fields, 

especially in non-mechanized regions have 

sizable biodiversity that can be managed. 

Characteristics and measurements 
Although not really the focus of the present 

work, which primarily draws from 

secondary data, measuring biodiversity is a 

critical part to understanding the concept 

and its dynamics (Catherine et al., 2009). 

Species richness and indicators are needed 

for monitoring changes over space and time; 

estimation of turnover; and quantifying the 

consequences of changes for ecosystem 

services and human well-being (Biggs and 

Rogers, 2003).  A good measure of 

biodiversity must include assessment of its 

conditions and trends at local, regional and 

global scales; measurement of the 

abundance of all organisms over space and 

time, using one, systematics (such as the 

number of species or higher taxon); two, 

functional traits (e.g., the ecological type 

such as nitrogen-fixing plants like legumes 

versus non-nitrogen-fixing plants); three, 

distinct gene sequences in a sample of DNA 

and the overall pool; and four, interactions 

among species that affect their dynamics and 

function. Other measures could be of 

disturbances or pollution that disrupts 

biodiversity (Figure 3). 
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Figure 3: Increasing global nitrogen concentration that reflect intense agriculture. 

Nitrogen tends to chock life in aquatic systems, thereby reducing biodiversity. Courtesy: 

Status and Trends of Global Biodiversity, 2011: Sharing and use: CC BY SA. 

 

There is, in fact, no single ecological 

indicator that captures all the dimensions of 

biodiversity. Many workers have alluded to 

the difficulty of measuring indicators of 

performance of biodiversity (e.g., Lars et al., 

2013; Margules and Pressey, 2000). Species 

richness (the number of species in a given 

area), species evenness (contribution of 

individual species to diversity), species 

abundance and or species rank, are very 

important but, by no means sufficient to 

characterize even local biodiversity. Also, 

we must add consideration for plant 

functional types (such as grasses, forbs, 

bushes, or trees), ecosystems function 

services, and other attributes. 

 

Dearth and discrepancy of data  

Not much was ever known of global 

diversity (Figure 4), of which over 99 

percent has already been lost (Algeo and 

Scheckler, 1998), something near five 

billion species (Stearns et al., 2000). Efforts 

on documentation of biodiversity have 

centered mainly on species and 

biosystematics, leaving significant 

knowledge gaps about tropical systems, 

marine and freshwater biota, invertebrates 

microorganisms, and subterranean biota. 

Thus far, the world has an estimated 5-30 

million species, but really estimates by 

biomes have been variable or unreliable 

(Balmford et al., 2003; Jenkins et al., 2003).  
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Figure 4: Proportions of named to unnamed species from amongst some select 

invertebrates. COURTESY: UNESCO. Sharing and use: CC BY SA. 

 

Value and appreciation 

The importance of measuring and managing 

biodiversity rests in the awareness of its 

major role as the root of a durable and 

sustainable, living earth. As noted above and 

needs to be stressed, biodiversity is in the 

heart of innumerable functions and services 

(provisions of air, food, fibers, genetic 

reserve, sanitation, water, soil, recreation, 

etc.) that not only provide support for the 

existence and sustenance of man on earth, 

but actually made human existence possible 

(UNEP, 2016). The higher the biodiversity, 

the more the services it offers, and the 

healthier the biosphere (Millenium 

Ecosystem Assessment, 2005). 

 

 

 

 

Advent of human and impact  

Since the advent of human on earth, there 

has been a continuing decline of biodiversity 

and consequent devastation of its genetic 

pool. Much of the destruction has been 

caused primarily by human impacts (Figure 

5), which manifest in the form of habitat 

destruction. Loss ofbiodiversity from habitat 

destruction have exacerbated over the last 

two centuries, but more so, in the last 60 

years, as a direct and indirect consequence 

of human population growth (The Royal 

Society, 2013), which has ironically led to 

direct devastating consequences for man 

himself (World Health Organization, 2017). 

We cannot not tease out human success and 

stability in agriculture, health, education, 

etc., from a viable and sustainable 

biodiversity. 
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Figure 5: Dramatic increase in global human population since the early 1900s. 

Courtesy: OurWorldlnData: Sharing and Using: CC BY SA. 

 

 

The human population growth rate is 

especially high for developing countries 

(Figure 6) which does not necessarily 

translate into impact on biodiversity. 

 

 
Figure 6: Country comparision of rates of population increase versus number of 

children per woman. 
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Impact of growth of human population: 

Developed versus developing and 

underdeveloped nations 

In addition to latitudinal and other gradients 

related to biodiversity aforementioned, there 

also appears to be both commonality and 

differences in biodiversity impact between 

developed and underdeveloped countries 

(Millennium Ecosystem Assessment, 2005). 

The developed countries are located mainly 

in the temperate regions, while the 

developing and underdeveloped ones, with a 

few exceptions, are concentrated in the 

southern hemisphere. Western, developed 

countries have shown higher (15 x) 

estimates of the ecological footprint (e.g. 

energy consumption; impact on forests and 

soil) than poorer countries, hence inflicting 

more damage to biodiversity (Wackernagel 

and Rees, 1996). 

 

Historical perspective in early stewardship 

of biosphere  

In north America, for instance, since the 

arrival of Captain John Smith at Jamestown, 

Virginia in 1607, during the first waves of 

immigrants from Europe (Barbour, 1964), 

and subsequent increase in human 

population, the ecological health of the 

Chesapeake Bay in eastern United States has 

been on steady decline. The Powhatan 

ancestral inhabitants had managed the entire 

coast without ruin for several thousand 

years. In the hinterland, the invading 

Europeans nearly decimated the millions of 

buffalos that had roamed the prairies for 

thousands of years. The story is similar in 

other territories invaded by European 

colonialists. Thus, the history and actions of 

the now developed countries was in total 

violation of the stability of biodiversity. 

The same Europeans heavily 

depleted the human, animal and tree species 

of tropical Africa, especially in the 16th - 

17
th

 centuries through conspired slavery and 

outright pillage (Savage, 1992). It is 

common knowledge that after the slave 

trade, the Europeans turned Africa into their 

raw materials fields. Thus, the Africans 

cleared the forests to pluck the timber they 

needed; planted their rubber, palm oil and 

cocoa trees; tore up the woodlands and 

grassfields to cultivate their cotton, 

groundnuts, cashews, etc. And after they are 

done with natural resources, they left behind 

bitter inter-tribal animosities which they 

cultivated in a divide-and-rule policy to help 

in their rule. They also left behind many 

unviable, neocolonial states around the 

world - with educational system removed 

from their root culture. The now 

‗independent‘ states imbibed and nourished 

the culture of consumption, greed, 

corruption and bad governance, and the 

populations increased. The result has been 

the devastation of biodiversity, and 

everything else. The commitment to 

biodiversity amongst the countries of the 

world varies and defies simple classification 

into developed and underdeveloped nations 

(Table 1). 

 

Table 1. Country comparison of differing commitment to biodiversity efforts amongst 

several countries (Biodiversity Data Sourcebook). Courtesy: Status and Trends of Global 

Biodiversity, 2011: Sharing and Using: CC BY SA. 

Country 

 

 

 

 

Biodiversity  

Index. 

Exsitu collections 

 

Protected Areas 

Museums Zoo Bot    Number  Area (km)m2 

Namibia 0.553 3 — 1 21 112,160 

Nauru  — — — 0 0 



144 
 

Nepal 0.642 1 1 1 14 12,705 

Netherlands 0.412 28 13 39 89 4,901 

New Zealand 0.520 5 8 17 235 63,341 

Nicaragua 0.643 — 1 1 73 21,550 

Niger 0.412 — — — 6 96,941 

Nigeria 0.548 2 7 5 27 30,216 

Niue  — — — 1 54 

Norway 0.297 7 7 6 200 101,692 

Oman 0.358 1 1 — 3 34,280 

Pakistan 0.495 8 3 5 83 37,449 

Palau  — — — 7 12 

Panama 0.793 2 1 1 31 15,474 

Papua New Guinea 0.775 — 2 4 29 10,549 

Paraguay 0.613 4 3 1 20 14,011 

Peru 0.843 1 1 6 35 68,203 

Philippines 0.786 4 4 9 43 17,031 

Poland 0.367 26 9 25 578 37,713 

Portugal 0.511 3 3 12 58 6,027 

Qatar 0.189 — 2 — 4 17 

Romania 0.424 9 3 10 157 10,896 

Russian Federation 0.447 10 16 74 10,835 1,259,286 

Rwanda 0.726 — — 1 6 3,624 

Samoa  — — 1 7 116 

Sao Tome and Principe  — — — 0 0 

Saudi Arabia 0.281 — 3 2 78 825,717 

Senegal 0.512 1 1 3 14 22,422 

Seychelles  1 — 1 19 450 

Sierra Leone 0.652 — — 1 6 1,534 

 

Forestry, wildlife, agriculture and fisheries 

Worldwide, demand for natural resources is 

on the increase on account of rapid 

population changes; cities, industries as well 

as infrastructures have expanded in both 

developed and developing countries. In the 

past 30 years, human demands on nature 

have led to a serious decline in biodiversity 

(Myer and Turner, 1992). World Wildlife 

Fund (WWF, 2018) just released a report on 

the status of vertebrate animals over the last 

44 years – a staggering 60 percent loss! The 

demand for fish from both freshwater and 

marine sources, as well as from aquaculture, 

increases across all scenarios because of 

increasing human population. The pressure 

on land and loss of forests hence, loss of 

diversity, are more likely to expand in 

developing countries than in advanced 

countries as seen in Figure 7. Paradoxically, 

however, minimizing the disruption on 

biodiversity, and exploiting it at semi-

pristine state is more productive and 

profitable (Figure 8).
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Figure 7: Scenarios comparing changes in pasture and forest lands in develop (industrial) 

versus developing countries. Global Orchestration – a globally connected society that 

focuses on global trade and economic liberalization; Order from Strength – represents a 

regionalized and fragmented world; Adapting Mosaic – provincial scale of human relations 

as focus of political and economic activity; TechnoGarden – a globally connected world 

relying strongly on environmentally sound technology, using highly managed, often 

engineered, and ecosystems to deliver ecosystem services. Courtesy: Status and Trends of 

Global Biodiversity, 2011: Sharing and Using: CC BY SA. 

 
Figure 8. Careful use and management of biodiversity in its semi-pristine state yield 

higher productivity and profit. Courtesy: Status and Trends of Global Biodiversity, 

2014: Sharing and Using: CC BY SA. 
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Wetlands 

By the turn of last century, a good 50 

percent of the world‘s wetlands have been 

lost to human population expansion and 

activities that include agriculture (Zedler 

and Kercher, 2005). Between 1950 and 

1985, 57% of all wetlands has disappeared 

in West Germany (Millenium Ecosystems 

Assessment, 2005). Whereas, in some other 

western countries, e.g. southern Iceland, 

nearly all the wetland has been drained 

(Thorhallsdottir et al., 1998). The great 

Dismal Swamp in south eastern US has been 

going through the same fate of persistent 

attempt to drain it, before getting a 

protective status, now a small fraction 450 

km2 of its original 4000 km2 size (Harper, 

2008). Africa, including Nigeria has rich 

coastal and inland wetland diversity 

(Hughes and Hughes, 1992); with the Niger 

Delta, Hadejia-Jamaare, Sokoto, Bida, 

Lower Benue, and Chad Basin amongst the 

major ones in Nigeria. Dam and reservoir 

constructions have greatly disturbed the 

water flow and the biodiversity. Sadly, by 

the conclusions of the present author, the 

focus and investment have been on 

agriculture, and biodiversity rarely gets any 

mention, facts not missed by government 

official documents, e.g. Federal Republic of 

Nigeria Fourth National Biodiversity Report 

Abuja (2010).  

 

Savannah, prairie and steppe  

Presently, 2.5 to 3.5% human population 

growth rate is in tropical savannah, mostly 

located in developing countries, is bringing 

about a rapid conversion of the landscapes, 

leading to degradation and predominance of 

marginal field weeds where diverse grass 

communities have flourished (Kowal and 

Kassam 1978; Klink et al., 1993; Lane and 

Scoones, 1993). West African savannas 

have changed for worse due to human 

population explosion (Wittig et al., 2007; 

Pare´ et al., 2008; Oue´draogo et al., 2010). 

Human population density of 

300 persons/km2 in the region around Kano, 

Nigeria has led to virtually total replacement 

of natural biodiversity with permanent 

agricultural settlements and pastoral 

nomadism (WWF, 2018). Whereas, in the 

prairie, it is mechanized farming and 

agrochemical application that are decimating 

the biodiversity. Cultivated land now 

amounts to 30 percent of the earth surface.  

 

Human population growth versus impact 

on biodiversity is not always linear nor 

negative or correlated 

In parts of United States and northern 

Europe, forests have actually increased. In 

addition, the numbers of bald eagle and 

wolves have increased due to human 

intervention. In the Ziama area of Guinea, 

human population has not, historically, 

increased as commonly believed and 

fictionally linked to events of deforestation. 

Actually, new examination of the area now 

suggests otherwise (Fairhead and Leach, 

1995). Another example concerns the 

Machakos forests destruction. According to 

Mortimore and Tiffen (1995) scrutiny of 

photographic evidence from 1937 and 1991, 

contradicts the claim that human population 

had destroyed the Machakos reserve. The 

ruined landscape of Machakos has replaced 

by farmlands; the gullies and scars of 

erosion have been healed; the number of 

trees has actually gone up; all in spite of a 

500 percent increase in human population 

over the period, 1937-1991! 
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Human density-independent impact on 

biodiversity 

The demand for rhino and elephant teeth 

or, the skins of tiger is simply about 

consumption and decadence of the affluent 

class in developed and developing 

countries, and has little to do with 

Wildlife-Farmer conflict. China has just 

rescinded it 1993 ban on rhino and tiger 

products (WWF, 2018); Japan has 

remained recalcitrant over its excessive 

whaling; while the industrialized nations 

would, now and then, experience a major 

oil spill that would cause mass decimation 

of plant and animal life in both terrestrial 

and aquatic ecosystems. These are very 

unsettling, violent actions against 

biodiversity by man, and unfortunately, are 

difficult to tackle. 

 

Conclusion 

Notwithstanding the efforts individuals, 

governments and numerous localized and 

international agencies, the decimation of 

global biodiversity has continued to 

accelerate. Short of a global enforcement 

outfit, the deliberate failure by 

governments to demonstrate sincere 

commitment to the well-being of 

biodiversity, compounded by the present 

phase of climate change, might push the 

earth to the threshold of major species 

extinction. We are at a crossroads, and 

must make a critical decision about saving 

ourselves. 
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